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Close examination shows all the facts. 
For example, a close-up view of the dial 
Any recognized distribution system can switch shows wired boltheads—another 
=. ; mn . ad —; reason A-C regulators give you long 
get an Allis-Chalmers Type JFR distribution regulator for life with little eee * P 
thirty days of thorough examination completely free of charge. 
Allis-Chalmers helps you decide for yourself because experience has shown that complet sts 
on your home grounds will prove to your engineers, purchasing people, operating and 
maintenance men that your system will get the most for its regulation dollar 
from an Allis-Chalmers distribution regulator. 


for over a decade on utility systems with no appre- 
ciable signs of wear. 


HERE'S WHAT YOU'LL SEE... 
You'll see how easy it is to untank an Allis-Chalmers 
distribution regulator — why field service is simplified GET THE INSIDE STORY... 

and speeded by its field-tested design. You'll see the Your nearby A-C office will help you get a regulator 
“tool engineer's quality” designed into the mechanism and the recently published “regulator check list,” or 
— why you can count on years of satisfactory service you can write Allis-Chalmers, Milwaukee 1, Wiscon- 
with little or no maintenance. You'll see the large con- sin. Get a regulator on your own home grounds and 
tacts made of arc-resisting material that have operated get the real inside story of how good a regulator can be. 


ALLIS-CHALMERS <46> 


ORIGINATORS OF 5/8% STEP REGULATION 
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STOP THIS! 


This cable failure sonnel aciiie corrosion had 
become concentrated at the score mark on the 
sheath, made during installation. 


_OKOSHEATH PROTECTIVE COVERING PREVENTS 


BOTH LEAD SHEATH SCORING AND CORROSION 


* Scoring of lead-sheathed cable greatly 
i" reduces the ability of the sheath to resist 
internal pressure. “‘Lead pipe” sections that 
were given controlled score marks of 10% and 
15% of their average thickness were subjected 
to constant internal pressure. They burst 17% 
and 31% sooner, respectively, than unscored 
pipes of the same thickness. This is but one of 
the harmful effects of scoring. 

A less-recognized effect of scoring is the con- 
centration or acceleration of corrosion that 
develops at the score mark. For example, a 
15-kv paper cable failed after only four years 
in service, because moisture had entered 
through a corroded area that was concentrated 


b SINCE 1878 


at a score mark. 

Okosheath Protective Covering, which has 
protected cable sheaths since 1933, is an effec- 
tive answer to this scoring problem. Since its 
introduction no instance has been recorded 
where lead sheath corrosion has occurred in 
cables having Okosheath Protective Covering. 

Okosheath provides additional advantages 
which include increased cable life, elimination 
of chemical corrosion, prevention of electro- 
lytic damage, and easier pulling and, therefore, 
reduced installation costs. Write, today, for 
Bulletin EW 1047 for fuller information on 
Okosheath. The Okonite Company, Passaic, 
New Jersey. 


& insulated cables 


1929 
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EASY DOES IT!—it's all ina day's work with 


Electroline Steel Duct-Rodding Equipment rodding 10,000 
feet of conduit! 


Light in weight, easily handled and stored, low upkeep: 
these are a few of the advantages utility men know to be 
true. But even bigger, more important advantages are— 


@ Savings in the cost of labor—for example, where 
it formerly took two gangs from one to two 
weeks on a given job, one gang, in one-half hour, 
has completed the same job—using Electroline 
Duct-Rodding Equipment. 


Savings in original cost—you get long life— 
double that of other types—when you buy 
Electroline Duct-Rodding Equipment. Add to 
that this fact: this equipment costs just about 
half as much for equivalent capacity! There’s 
true economy. 


Savings in Total Investment—fewer sets are re- 
quired because of the speed with which a job is 
completed and the equipment moved to other 
locations. 


Speed up installation, reduce your costs; start 
now to use Electroline Duct-Rodding Equip- 
ment. Available for 3”, 314" or 4” Duct. 
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10,000 FEET OF CONDUIT 
RODDED IN 8 HOURS! 


BLOF PAO s 3 
Pick-up and Leader fittings meeting 
Right, Electroline Steel Rod 


ding Equipment feeds easily 
around the bends. 


Below, Leader locked in Pick- 
up for either push or pull. 


We've got a 4-page brochure 
which describes and illustrates 
more completely how this 
equipment can benefit you. 
We'll gladly send you a copy. 
Write us. 


4121 South La Sallie $1., Chicago 9, Ill. 
In Canada: POWERLITE DEVICES, LTD., TORONTO 


me 
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Enclosure ’ ar load 
interrupters, lightning 
orresters, and potheads 


“Walk In” access to 
mobile substation connections 


Primary fuse compartment 


circuit breaker compartment 


"Walk In” access to secondary 


breaker, battery rack, telephone 
stand, and primary fuses 








Below: 


Left. 100,000 pounds capacity 
SMITH flat cable and drum 
type gate hoists for 18.3 M. wide 
by 6 M. high taintor gates at 
Santa Cecelia Dam on the Rio 
Paraiba, Brazil. 


Below: Gate Hoists 
assembly in SMITH 


shops. 


View look- 


ing downstream at 
Santa Cecelia Dam. 


NOTE: SMITH hoists of this 
type installed in Brazil are: eight 
at Santa Cecelia Dam; two at Sant 
Ana Dam; three at Edgard, de 
Souza Dam. Three more are on 
order for Pirapora Dam. All arc 
for subsidiaries of the Canadian 
Corporation, Brazilian Traction, 


Light and Power Company, Ltd. 


In addition to the SMITH flat 


cable gate hoists shown above, other 
types of SMITH gate hoists, includ- 
ing sprocket and chain, chain or 


cable and drum, or screw-stem hoists, 


POWER by SMITH 


76 YEARS EXPERIENCE DESIGNING AND MANUFACTURING HYDRAULIC TURBINES 
AND ACCESSORY POWER PLANT AND PUMPING STATION EQUIPMENT 


S. MORGAW SMITH co. York, Penna., U.S.A. 


are installed throughout the world. 

Our long experience enables us to 
recommend the most economical and 
proper type gate hoists. 


Write us, for complete data. 


— 16,000,000 HP 
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Industry, in its march toward automation, is demanding machines that perform 
more functions automatically. This means that machines are becoming increasingly 
more complicated; the problems of space and weight are more acute than ever 
. and more complicated . . . electrical controls are required, and 


ADVANCED DESIGN 
ARAMA RD UL 


PUSH-PULL 


there is less space available to accommodate them. 


These problems create a major challenge to Machinery Designers . . 


. and here are 


only 2 of the outstanding Arrow-Hart Controls that can help to meet it. 


“PPS” PUSH-PULL SELECTOR SWITCH 


© SAVES SPACE 2 IMPORTANT WAYS 
— BECAUSE IT IS THE ONLY PILOT DEVICE REQUIRED where 


push buttons and selector switch were formerly used. 


— BECAUSE IT MAKES A SINGLE MAGNETIC CONTROL DO THE 
WORK OF MANY .. . reducing the number of starters, contactors, 
relays etc. required by a machine. 


e CUTS COSTS 


— BECAUSE THERE ARE FEWER CONTROLS TO BUY, MOUNT, 
WIRE, INSPECT AND MAINTAIN. 


® PROVIDES MORE CONVENIENT, SAFER SINGLE-POINT 
CONTROL FOR MULTIPLE OPERATIONS 


— UP TO 16 MACHINE FUNCTIONS can be controlled by a 
single, compact “PPS” Switch. The operator can move from any 
position on the dial to any other without activating any of the 
intervening circuits. 

— PROTECTS MACHINE and OPERATOR because one operation 
can be stopped before another is started if this sequence is 
desired. Position of single handle always indicates the last opera- 
tion performed. 


— CUSTOM MADE FROM STANDARD COMPONENTS, the ‘’PPS” 
provides unparalleled versatility, assures the best, most convenient 
control for any application at lowest cost. 


ARROW-HART 


INDUSTRIAL CONTROL DIVISION 
103 HAWTHORN ST., HARTFORD 6, CONN., U.S.A 


Offices, sales engineers and warehouses in: Atlanta, 
Boston, Buffalo, Chicago, Cincinnati, Cleveland, 
Dallas, Detroit, Houston, Indianapolis, Kansas City, 
Mo., Los Angeles, Milwaukee, Minneapolis, New York, 
Philadelphia, Pittsburgh, St. Lovis, San Francisco. In 
Canada: Arrow-Hart & Hegeman (Canada) Ltd., Mt. 
Dennis, Toronto, In England: Arrow Electric Switches, 
1890 Ltd., Ealing, London W5, 


Quabity MOTOR CONTROLS e WIRING DEVICES 
ENCLOSED SWITCHES ¢ APPLIANCE SWITCHES 


SINCE 
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“RA” RIGHT ANGLE Design MOTOR CONTROLS 


* RADICALLY SMALLER AND LIGHTER . . . than any other 


control of comparable rating available anywhere. 


WITH SUPERIOR PERFORMANCE AND DEPENDABILITY 
+ revolutionary “Right Angle’ Operating Mechanism — an 
Arrow-Hart exclusive — utilizes a bell crank fulcrum that multi- 
plies leverage, increases contact pressure and allows a much 
smaller magnet easily to outperform old-fashioned, direct- 
acting types. 
EASIER TO INSTALL, MAINTAIN . . . Straight-Thru Wiring 
eliminates looping, U-bending, saves space and time. All wiring, 
terminals and contacts are easily accessible from the front. 
Smaller starter size leaves more room for wiring within the enclo- 
sure and on the panel board 


A COMPLETE LINE. . . of “RA” Starters 
and Contactors is available for all your Elec- 
trical Control needs. 

WRITE NOW FOR COMPLETE INFORMATION 
Use the attached coupon to send for your free 


copies of “PPS” and “RA” Design Story ba 
Folders TODAY, 


a mo oe oe + DE Se ok ee a eS me OD ee ae ee ee OF A an ow ae am > 


INDUSTRIAL CONTROL DIVISION 


THE ARROW-HART & HEGEMAN ELECTRIC CO. 
103 HAWTHORN STREET, HARTFORD 6, CONN 





Please send my free copies of the Arrow-Hart “PPS and 
“RA” Design Story Folders 
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NOW! UNISTRUT CHANNEL AND FITTINGS 
ATC Tn) 


UNDERWRITERS’ LABORATORIES 


as a Surface Metal Raceway! 





In this building, UNISTRUT was used to 
suppert and wire «@ lighting installation 
on @ concrete ceiling. Sevings over con- 
ventional methods of installation were 
estimated at fifty per cent! Note the neat 
eppecrance and perfect rows of fixtures. 


Lighting for a large manufacturing plant 
was solved fast at low cost by using 
UNISTRUT fer support and wiring. Even 
en ceiling arrangements as this, using 
two types of fixtures, UNISTRUT installs 
quickly and easily. 


Long popular as a quick-erected, low- 
cost method of lighting support, 
UNISTRUT channel and fittings have 
now been approved for use as a surface 
metal raceway...for wiring lighting 
installations and for supplementary 
power wiring of machines, motors, 
other lighting rows, etc. 


Faster, Lower Cost Installation 


The UNISTRUT system is quick and 
easy to erect from stock parts. No wire 
pulling necessary as wires are /aid in the 
channel and closer strip snapped in 
place. Continuous channel support per- 
mits wider spacing of hanger stems, 
greatly simplifying installation and re- 





gynderwotiters Laboratories Ine 


INSPECTED 

METAL RACEWAY BASE 
ISSUENO. OCO 

UNISTRUT CORP. WAYNE, MICH. 


snnervoriters Laboratories 9, 


METAL RACEWAY COVER 
ISSUENO. 900 
UNISTRUT CORP.-—WAYNE, MI 





U.S. Patent 


Teas 
2327387 
2429815 
27445650 i 
2364482 | 
Pati we!) 
Pz tthe es 
2541908 


Other Patents 
Pending 


Joiner fitting ee 
Fastening 
nut and screw 


et 000 P.2000 P-3000 P-4000 
auge steel 16 gouge steel 12 govgs steel 16 gauge steel 
1%» 1%" 9 vg tee 1% n 1%" ; mo ee 


Snap-in 
closer strip 


Hanger fitting 


Four sizes of channel Simple, standard fittings 


UNISTRUT offers a choice of channel sizes for every 
type of lighting installation. Here you will find a 
size channel for weight and wire-carrying capacity 
to fit your particular needs. 


These are the five basic fittings that form, with the 
channel, the UNISTRUT system of light support and 


wiring. Only a screw driver is needed to assemble 
the entire system. 


Ask to see the UNISTRUT 
Demenstrator Car 


ducing costs. Power lines tapped from AE The W 

. lorld's Most Flexible 
the channel for supplementary wiring conor p F 
eliminate special lines and extra cost. mn ~— e 


Neat Appearance, Complete 
Flexibility 


Send for folder 
Straight, strong and rigid, UNISTRUT 


— — oe ee Uadeoosiee’ Rebates eondieniins 

that’s undisturbed by servicing. Con- 

cealed wiring eliminates canlened UNISTRUT PRODUCTS COMPANY 

external power lines. Fixtures may be ons W. Washington Bivd., Dept. 00 
icago 7, Illinois 

attached anywhere along channel 

length...ideal for continuous run or 

spaced fixtures. Attachment of hanger 

stems at any point on channel permits 

quick, simple installations in spite of 

ceiling irregularities. 
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> WAYS 


to Guard Against 
Power Interruption 


Here are a few of the many different circuit arrangements 
Allis-Chalmers can provide. All are designed to assure con- 
tinuity of service. Each one is specially suited for specific 
Situations, 

With Allis-Chalmers switchgear, all these circuit 
schemes have one advantage in common. Each arrangement 
shown can be built into standard units of Allis-Chalmers 
metal-clad switchgear without adding extra cubicles. This 
economy and simplicity, plus the obvious space savings, 
make Allis-Chalmers equipment especially attractive. 
Which Arrangement is Best? A study of your problem 


is needed to answer this question. Any one of these arrange- 
ments may be best for your plant. Or maybe an entirely 
different scheme is needed. In any case, Allis-Chalmers 
engineers can help you work out the best scheme for you... 
one that provides ¥ economy, ¥ simplicity, V4 space 
saving, and ¥ uninterrupted service. 

For complete information, call your nearby A-C district 


office, or write Allis-Chalmers, Milwaukee 1, Wisconsin. 
A-4165 
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Electro Bi-Glas 


insulation 


gives you smoother, 


tighter windings 


... permits higher 
ambient temperatures 


Here is another Electro first—a Class B insulation that retains 
its superior electrical properties even after elongation. You 
can stretch it, you can bend it and you can shape it around 
irregular contours without affecting the dielectric strength 
of the new Electro Bi-Glas. You can lap it without forming 
air pockets or coning. 

Electro Bi-Glas is based on bias woven Fiberglas* and has 
excellent resistance to oils, acids, moisture, fungus and 
ozone. Its thermal stability enables Electro Bi-Glas to with- 
stand high ambients which exclude the use of bias varnished 
cambric. 

Electro Bi-Glas is furnished in convenient tape form for 
fast wrapping of coils, spiral wrappings, cable splices and 
terminal connections. 


4 Division of Su Chemical Corporation 


Electro-Technical Products 


Nutley 10, New Jersey 
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TYPICAL PROPERTIES 


(In accordance with A.S.T.M. Specifications 
where applicable) 


Electrical 


Dielectric Strength Typical Test Data, 
Short-Time Test, 4-in. electrodes 

V.P.M. as received 1,000 
V.P.M, after 1% 1,000 
V.P.M. after 5% 1,000 


Physical 

Gauge .007-in. 
Thickness Tolerance .001-in. 
Weight 7.4 oz./sq. yd. 
Tensile M.D. 100 Itb./in. 
Tear Highly Resistant to Tear 
Base Glass ECC-B302 


For detailed information on Electro Bi- 
Glas please address Department EI-741 
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Moloney Network Transformers are available 
in all E.E.1.-NEMA stondard Kva and 

voltage ratings with standard and 

optional mechanical features. 


MoOk.ONnieE Y 


Manufacturers of Power Transformers e Dist 4 


SALES OFFICES IN ALL PRINCI 
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JAMS UNDER THE STREET 








Your network system resembles, to an astonishing degree, the very streets under which it 
lies, and your network transformers have much the same job as the traffic cop in keeping 

the kilowatts constantly moving along your lines to the customers. But these 
transformer “traffic cops” work all around the clock without relief. They must 

safely handle the fluctuations in daily load.. and must be ready to meet and 

handle the ever increasing demands of your customers. 


For, if a network transformer falls down on the job, if the traffic is more than 
it can handle, the resulting failure throws added burden on the rest of the 
network ... may cause a serious traffic jam of kilowatts that cuts service 

to customers, costs considerably to repair. 


That is why you specify equipment upon which you can rely. Moloney 
Network Transformers enjoy the same high reputation of all Moloney 
equipment . . . they combine all the engineering, design, and 
fabricating experience which is the mark of Moloney, a 

firm which has specialized in the manufacture of better 

transformers to meet utilities problems for 58 years. 


MES4-10 


5. ue. €@& 7 2.% 8 c OoOM PAN Y 


nsformers e Load Ratio Control Transformers ¢ Step Voltage Regulators ¢ Unit Substations «1 





PAL CITIES © FACTORIES AT ST. LOUIS 20, MISSOURI AND TORONTO, ONTARIO, CANADA 








ELECTRICAL WORLD @ July 12, 1954 15 








a 
7 


| Splicing with “U.S.” Tape 


on the Brooklyn Bridge 


U.S. Uskorona and U.S. Holdtite’ Tapes 


selected for new lighting system 


Worker on Brooklyn Bridge is applying U.S. 
Holdtite Friction Tape over U.S, Uskorona 
splicing compound. 


ee ees 


Ge td 


Panoramic shot of Brooklyn Bridge’s new lighting job. 


With the remodeling of the main span and approaches of the 

Brooklyn Bridge by the New York City Department of Public 

Works, a new lighting system was installed. To insure that 

splices would have and would retain the same dielectric proper- 

ties as the cables they covered, engineers selected U. S. Uskorona 

splicing compound, plus U.S. Holdtite Friction Tape. Uskorona 

is the best splicing compound made because it’s the only one that 

protects against both ozone and moisture 
These United States Rubber Company products can easily 

withstand New York’s severe extremes of weather conditions. 

For example, tests of four leading brands proved that Uskorona 

was the only one unharmed after 4 hours’ exposure to ozone. 

Even when the exposure was extended to 500 consecutive hours, 

no damage occurred. , 
Naturally, these tapes splice easily, fuse quickly without heat Applying Uskorona to a solderless connector on a 

or pressure. Electricians like the way the tape “handles”. A stafl tap off to the lighting installation 

of engineers is at every one of our 25 District Sales Offices to 

solve any industrial rubber problem. Or write to address below 


“U.S.” Research perfects it...“U.S.” Production builds it...U.S. Industry depends on it 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION » ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose * Belting + Expansion Joinis « Rubber-to-metal Products + Oil Field Specialties + Plastic Pipe and Fittings + Grinding Wheels « Packings + Tapes 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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Better look at the Forbes’ meter—it’s 
probably inadequate. It was never de- 
signed to measure a load like this. It 
may run slow on heavy loads, or it may 
burn out. 


The Sangamo J2, the meter with straight- 
line accuracy up to 100 amperes, will 
prevent lost revenue. The J2 has ade- 
quate capacity to carry 100 amperes 
continuously without overheating and 
sufficient torque to accurately measure 
even the lightest load. 


The J2 is the slow-speed meter that makes 
fewer revolutions per kilowatt-hour— 
bearings last longer. 


When you buy new metefs to handle 
today’s growing use of electricity, pro- 
tect your investment by choosing a meter 
with plenty of reserve capacity for con- 
tinuously growing loads. 
Choose the new Sangamo J2—the first 

. and finest ... 15 ampere meter with 
100 ampere capacity. 


A METER WITH STRAIGHT LINE ACCURACY 


eee eee meet 


UP TO 100 AMPERES 


SANGAMO 


ELECTRIC COMPANY 


SPRINGFIELD, 


ILLINOIS 





ere’s the reason 
electrical safety 


" a CRYSTAL 
| Ventilated — 
am, Lightning 


SETTLING CRYSTALLITE (oxidized silicon carbide grain) 
gives a uniformly packed—not bonded—valve element. 
Grains are rocked, rotated, pneumatically packed. 


yiTRA-SPEED GAP 
FOR FASTEST 
prorection 


It’s how they’re made that 
gives you positive protection 


Lightning strikes the line. Surge voltage reaches the CRYSTAL VALVE 
Arrester .. . arcs over the gaps. As current surges through the arrester, the 


VENT OPENINGS 


ELIMINATE CORROSION 


Crystallite valve element—highly resistant to normal voltages—"opens” 
wide. The surge safely grounds. 

Instantly the valve element resistance increases. The arrester "seals up” 
. . « blocks follow curvent . . . returns to normal. 

arsenal In 500,000 lightning arrester years of CRYSTAL VALVE Ventilated Gap 

muLti-PATH Arresters only three have been known to fail. Perfect valve action accounts 

GIVES TRIBUTION { for this near perfection. How? By the homogeneous structure of the valve 

ae SURGE element. Pure Crystallite grains are uniformly settled, tightly packed, sealed 
in the arrester body. No bonding is used. 

No other valve element surpasses CV performance and long life. Add 
to this the perfectly co-ordinated ultra-speed gap (fastest in the industry) 
and sure gap ventilation that assures freedom from corrosion. Result, 
service-proved protection for power lines and transformers. 


WRITE TODAY, LISTING YOUR SERVICE REQUIREMENTS, AND 
yD ASK FOR COMPLETE ENGINEERING AND INSTALLATION DATA. 


RYSTAL VALVE 


HTNING ARRESTERS 


, 4 ui 





you get a 
valve in 
VALVE 
Gap 
Arrester 


3. Moisture-proofing Arrester bodies 
as they revolve, up-ended, on ‘merry-go- 
round.” Molten compound is poured onto 
gasketed ground contact plate, around 
main ground stud member, 


P* . 
| 


6. Sure-fit Copper Cap Crimped over 
Arrester body by hydraulic pressure. 
(Porcelain-glass Arresters receive glass 
housing at this point.) Base “hardware” is 
assembled, fastened. 


Steps in Making 


CRYSTAL VALVE ARRESTERS 


1. High-strength Porcelain Body is 


formed on lathe before firing in kiln. Wet- 
process porcelain for electrical use provides 
dense, sturdy housing of high dielectric and 
thermal strengths. 


4. Precision Filling Machine avtomati- 
cally measures Crystallite grains into Arrest- 
er body. Line contact plate and gasket re- 
tainer plate are placed on top of valve 
element. Grains are uniformly settled. 


glass housing. Non-siphoning line lead is at- 
tached, porcelain top cap installed. Sealing 
compound is poured into cap and housing 
skirt, “torched off.” 


2. Perfect Valve Action is safeguarded. 
Every batch of Crystallite (oxidized silicon 
carbide grains) used as valve element is 
inspected for grit size, porous silicon di- 
oxide coating, and electrical performance, 


5. Ultra-speed Arcing Units are assem- 
bled: electrodes, steatite ceramic rod and 
spacers, terminal “hardware.” Spark-gap 
assembly is inspected, installed in Arrester 
over retainer. 


8. 100% Pre-Tests at 60 Cycles im- 
pose higher-than-rating voltages. Dynamic 
Test simulates lightning stroke; Arc-over Test 
tells at what voltage Arrester “opens” to 
lightning surge. 





Electric Service Manufacturing Co. 


PHILADELPHIA 32, PENNSYLVANIA 


Represented in Canada by Lyman Tube and Bearings, Ltd., Montreal and Toronto 





Network Choice for 


Cincinnati Gas and Electric Company 
has had plenty of opportunity to test the design 
and construction features of Allis-Chalmers 
network transformers. Allis-Chalmers has sup- 
plied a large part of Cincinnati’s downtown net- 
work needs. Excellent operating records reflect 
the dependability of these units. 

Recently two new Allis-Chalmers 1000-kva 
network transformers were added to the sys- 
tem to provide power for Cincinnati Gas and 
Electric’s new downtown office building. These 
transformers are designed to meet the problem 


Allis-Chalmers Design and 
Construction Features Prove 
Their Value in Operation 


of flooding, in addition to normally rugged 
underground operating conditions. Thorough 
undercoating of tubes and surfaces in base 
areas with a special compound protects against 
extreme corrosion, 

Over 1% million kva of these units are in 
operation across the country. On-the-job ex- 
perience has proved their economical operation. 
Get more information about them by calling 
your nearby Allis-Chalmers district office. Or 
write Allis-Chalmers, Milwaukee 1, Wisconsin, 
for bulletin on Network Transformers. 4.4263 


Compact, low-loss design. 
Thermal capacities are high 
even for severe load condi- 
tions. Sturdy, time-proven core 
ond coil construction meets 
repeated short-circuit stresses 
of network operation, 
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Spiral-wound gaskets have proved their superiority 
over other types of gasketing material for sealing bush- 
ings in the tank wall in over 6 years’ continual use. Al- 

ternate plies of preformed 

spring-like metal and non- 

metallic fillers provide 

unusual resilience and 

actually adjust themselves 

to changes in operating 
Safe, dependable no-load tap-changing Threaded valve connec- conditions, Gaskets can be 
mechanism. Handle inserted through two-inch tions to tank are solder- installed without cements 
opening on cover operates the tap-changing wiped for extra protection, | or grease. They can be 
mechanism. Handle cannot be removed unless Valves are located for easy \ auickly removed if re- 
it is in positive tap position. Cover location of access. Globe-type vaives with \\ quired and may be re-used 
handle entrance eliminates packing gland non-rotating seats close tight, .\\ if necessary, 
maintenance. avoid wear on valve seats. 


CHALMERS “© 
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At Florida 


Power & Light 


Company’s Beautiful 


SARASOTA 
PLANT 


Combustion Air & Gases 
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GREEN 
FORCED DRAFT FAN 


A GREEN Forced Draft Fan in- 
stalled at Sarasota. This Green 
Fan No. 56 RB 3615 BD is 
driven by a 200 HP Electric 
Motor, and delivers 79,800 
CFM air at 100°F. 


* GREEN 


INDUCED DRAFT FAN 


This GREEN Induced Draft Fan 
delivers 132,000 CFM of Gas 
at 365° F at the Sarasota Plant. 
It is Green Fan No. 51 MC 
3202 D and is driven by a 
400 HP Electric Motor. 


Keeping pace with the demand for more power occasioned by the tremendous 
growth of Florida's population and industry, Florida Power & Light Company 

is now engaged in a $332,000,000, ten-year expansion program. One 

phase of this program is the expansion of the Sarasota Plant. 


When it came time to specify forced and induced draft fans for Sarasota, 
they picked GREEN. F. P. & L. has operated GREEN FANS in other 
plants in its system for a number of years. 


There are hundreds of other similarly satisfied customers throughout 
the country. 


Send for our Fan Bulletin 168, If interested in Fuel Economizers ask for Bulletin 169. 
Our Aerodyne Dust Collectors are described in Bulletin 170. All are yours for the asking. 


The Green Fuel Economizer Company, Ine. 


BEACON 3, NEW YORK 


aE be *s we 


— ECONOMIZERS + FANS + AIR HEATERS * CINDERTRAPS + AERODYNE DUST COLLECTORS 
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RELEYW Established 


Eight Public Utilities in Four Midwest States 


illinois 
Central Illinois Light Company 


The new 600,000 lbs./hr. steam generating unit 
at R. S. Wallace Station is the fifth and largest 
high pressure Riley unit installed in this station. 
Since November 1952, when it was placed in 
operation, this unit has been available 98% of 
the time. It is designed for efficient burning of 
Central Illinois strip mine coal. 


lowa-lIllinois Gas & Electric Co. 
lowa Electric Light & Power Co. 
lowa Public Service Co. 
Interstate Power Co. 


These four Iowa public utilities have purchased a 
total of eighteen Riley units for a combined total 
of 3,585,000 pounds of steam, or a generating 
potential of over 300,000 kilowatts. 


600,000 Ibs. /hr. 

Riley unit at R. S. 

Wallace Station Otter Tail Power 

operates at 950 Co, operates two 

psig and 900°F. 75,000 Ibs. /hr. 
Riley units at its 
Crookston, 
Minnesota plant. 





Steam drum for 
one of two 300,000 
Ibs. /hr. Riley units 
being erected at 
Marshalltown, 
lowa for lowa 
Electric Light & 
Power Co, 























with Midwest Utilities 


are Regular, Satisfied Users of Riley Equipment 





- 


Indiana 


Public Service Co. of Indiana, Inc. 


The recent purchase of an 805,000 Ibs. /hr. A 385,000 Ibs. /hr. 
Reheat Unit for its Wabash River Station, its high pressure pul 
eighth Riley unit, brings the total of steam verized Coal Fired 
. : . : Riley Steam Gen 
generated by Riley equipment for this public erating unit has 


utility to 2,905,000 pounds per hour. recently been put 
into service at this 
power station of a 


Minnesota well-known upper 


midwest public 
utility. 

. essur 500 psig. 
Otter Tail Power Company Temperature9O0°F, 
Seven Riley Steam Generating Units are operat- 
ing in various power stations of this upper mid- 
west public utility. They are distinguished by 
their ability to successfully burn North Dakota 
lignite. Riley Pulverizers, Riley Traveling 
Grate Spreader Stokers and Riley Harrington 
Traveling Grate Stokers are the chief methods of 
lignite firing employed by this public utility. 


Three 300,000 Ibs,/hr. Riley units are operating at 
Public Service Co. of Indiana’s Noblesville Station. 





r ee ~ “ - — 


a 


KE i LL ae peeces 


Boston New York Philadelphia Buffalo Washington Pittsburgh Cleveland Detroit Chicago Cincinnati Charlotte New Orleans 
Atlanta St.Lovis Kansas City St.Paul Tulsa Houston Denver Salt Lake City Los Angeles San Francisco Portland Seattle 


<a COMPLETE STEAM GENERATING UNITS 


Bie AND FUEL BURNING EQUIPMENT FOR PUBLIC UTILITIES, INDUSTRIAL POWER AND HEATING PLANTS 






NEW TELLORIUM ALLOY LEAD SHEATH 


éaROEBLING 


Tellurium Alloy Lead Sheath 


Metallized peper tape 


Compact sector conductors 


| 
} 
: 
{ 
; 
! 
) 
| 


Perforated eopper tapes ever each 
conductor insulation 


infercaigted paper and bronze 


tape belting 


Saturated paper filler Wood pulp paper, oil impregnated 
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BRINGS @ BIG ADVANTAGES AND 


CLUSIVE! 


ROEBLING IS NOW READY to fulfill 
your requirements for Paper Insulated 
Power Cable with the new Tellurium 
Alloy Lead Sheath... the perfect and 
economical answer to four serious power 
cable problems. 

Tellurium Alloy Lead Sheathed Paper 
Insulated Cable has a lower long-time 
creep rate. It has extra high fatigue re- 
sistance. This cable has high bursting 
strength. It has remarkable stability 
under heat application as in duct splicing 
and wiping. 

In addition, it does away with the need 
for frequent and expensive segregating 
stop joints or costly reinforced lead 
sheaths ...does not require extra-liberal 


expansion bends or large manholes. . . its 
bursting strength is far superior to that of 
any other cable sheath alloy... heat ap- 
plication at joint end wipes and similar 
locations leaves its desirable properties 
unimpaired. 

Roebling Paper Insulated Cable with 
Tellurium Alloy Lead Sheath is now in 
full production. Practical experience has 
confirmed laboratory findings that this 
new sheath brings a combination of 
physical characteristics that assures new 
measures of performance and unmatched 
economy. 

WRITE US FOR FULL DATA. John 
A. Roebling’s Sons Corporation, Dept. 
707, Trenton 2, N. J. 


Some of the specially-developed testing equipment with which Roebling maintains quality 
control of the production of Tellurium Alloy Lead Sheath. (At left) Lead strip fatigue test- 
ing at controlled temperature. (At right) Lead strip fatigue testing at room temperature. 


Subsidiary of The Colorado Fuel and Iron Corporation 


JOHN A. ROEBLING'S SONS CORPORATION, TRENTON 2, WN. J. 


SLEEPER BY. & & PITTSBURGH BT. + 
* CLEVELAND, 13225 LAKEWOOD HEIGHTS BLVD. + 
HOUSTON, 6216 NAVIGATION BLVD. + 
TEXAS, 1920 €. 2ND GT. + 
ROCHESTER, 1 FLINT GT. « 


TRENTON 2, N. dA. 
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CHICAGO, 58525 W. ROOSEVELT RO 
DENVER, 4601 JACKGON GT. « 
LOB ANGELES, 6340 £, HARBOR GT. 
PHILADELPHIA, 230 VINE SBT 
ST. LOuIs, 3001 CELMAR Bivo. «+ 
FRANCIECO, 1740 17TH BT. « BEATTLE., 900 IGT. AVE. B. + 


BRANCHES: ATLANTA, 934 AVON AVE. + BOSTON, GI 
* CINCINMNATT!, 32253 FREOCONIA AVE 
OCETROIT, GIS FISHER BiL.0G. + 
* NEW YORK, 19 RECTOR BY. + GOESSBA, 
* PITTSBURGH, ROOM 239, HENRY W. OLIVER BLOG. «+ 
BALT LAKE CITY, 626 W. BTH BOUTH BT. « Ban 
TULBA, 321 N. CHEYENNE GT. + EXPORT SALES OFFice, 
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NOW ON HORIZONTAL BREAK SWITCHES 


l*eaturing the highly desirable and 
successful features that 


popularized the vertical break type TTR-49 
Check the “Pacts - 


> 


y * 
4 
\ )] ] 

L 1 HINGE—Secled Pressure Hinge Contacts used ore identical in construction 
Doveniite beds and jaw penn to those featured on vertical break type TTR49 switches. The “sealed 


dededes of eounterdededee o9- in”, helical type contact is used both at the blade hinge ond at the jaw 
eration for opening and closing. 


JAW CONTACTS—Hi-Pressure, Hi-Thermal capacity, silver-to-copper 
wiping contact. The construction is identical to that of the vertical break 
type TTR49. A combination of current carrying metals as shown below, 
indicates how each is especially suitable for its particular function. 


TERMINALS—Both ct same elevation from base. Clamp type, with 
four half-inch bolts on 1% inch centers, especially suitable for R&IE type 
UC universal, or type TL clamps, or any NEMA standard 400, 600 or 
Note how ice-locking troubles are . . 2 . 
1200 ampere clamping. Tinned surfaces can be provided for aluminum 
lessened by the wide clearances 
conductor. 
(X) provided at jaw assembly 


and under the crank. BLADE—Extra heavy, tubular hard-drawn copper blade with brazed-on 


contact block which makes the best outdoor switch contact for all service 
conditions when engaged with the silver surface of the jaw. 


(1) *SEALED PRESSURE HINGE CONTACT § (2) SIDE SWING JAW CONTACT 


HIGH CONDUCTIVITY ve ag 
SILVER SURFACED 
COPPER HINGE PIN natn COPPER CONTACT = — . : 
STAINLESS ; 
STEEL 


| / (r™® SILVER 
won | | De 2 BB ssurrace~ 
oles INSULATING 


TERMINAL | WASHER | ES Pe eel 
, s4 ~~. E 
HELICAL & NY 
CONTACT sy b / ses es ) BERYLLIUM 
= CLAMP " COPPER 


ad 


INSULATOR MOUNTING TUBULAR FINGERS 
SURFACE BLADE ; 








i] 


R&IE SWITCHING EQUIPMENT 


DIVISION OF I-T-E CIRCUIT BREAKER CO 
GREENSBURG, PA. 
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Will the Hi-Voltage Switches that you installed 
in 1934 withstand the short-circuit currents 
of TODAY? The answer is definitely “yes”. Not 
only that, they will withstand the short-circuit 
currents of 1974. We cannot anticipate a short- 
circuit current great enough to “UNLOCK” a 
Hi-Voltage Switch. 


WHY? There are two main reasons 
1—Note in Figure 1 on the opposite page how 
short Dimension A is. If the leads to and from the 
switch were exactly in line with the switch blade, 
there would be no tendency for the blade to open 
under short circuit currents. However, for mechan- 
ical reasons, there must be a Dimension A, and if 
this dimension is increased, the force tending to 
open the switch increases. Therefore, Hi-Voltage 


keeps Dimension A as small as possible and has for 
the past 30 years. This is of particular importance 
when you consider that as the magnitude of a 
short-circuit current grows, its opening force in- 
creases as the square of the current. Doubling the 
current will produce four times the force, and so on. 


2—The second main reason why a short-circuit 
current cannot “unlock” a Hi-Voltage Switch is 
the exclusive “IN-OUT-UP” action illustrated on 
the opposite page. Because of this action, the 
blade moves laterally into the sleet hood. The 
contacts are positively locked at the tip end. Of 
course, Hi-Voltage also employs the customary 
method of blocking the linkage at the hinge end. 


When Hi-Voltage Switches are closed they stay 
“locked” until you want to open them, 
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OPERATING PRINCIPLE 
OF EXCLUSIVE 
“IN-OUT-UP” ACTION 


(FIGURES 3, 4, 5) 


When closing, switch blade pushes 
directly and horizontally into the 
silver-inlay contacts. When open- 
ing, switch blade pulls directly 
and horizontally from the silver- 
inlay contacts. Then, the switch 
blade is automatically lifted to 
the vertical position by the pow- 


erful operating mechanism. There 
is no twisting or turning. In Fig. 4, the 
sleet hood has been removed to 
show the contacts. 


The EXCLUSIVE “IN-OUT-UP” 
action is just one of the many outstand- 
ing features of Hi-Voltage Switches. 
Ask your Joslyn Representative about: 


SILVER positive-pressure contacts. 

MONEL BALL BEARINGS that never require any lubrication. 
DIRECT MECHANICAL operating mechanism. 

LOWEST POSSIBLE installation costs. 


HI-VOLTAGE EQUIPMENT COMPANY 


at I 16TH S25 2 ee7 


S CLEVELAND. 5S. O40 
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Salling Power 


75,000-kw unit at Wisconsin Power and Light Company’s new Rock 
River Station combines first side-crossover tandem-compound steam 
turbine and modern supercharged hydrogen-cooled 3600-rpm generator 


Fo YEARS the demand for electric power has continued to soar in the 

industrial-agricultural area served by the Wisconsin Power and 
Light Company. To match the growing load, this pace-setting Allis- 
Chalmers turbine-generator combination was recently placed in oper- 
ation at the new Rock River Station near Beloit, Wisconsin. 

The 75,000-kw tandem-compound turbine at Rock River is repre- 
sentative of Allis-Chalmers double-flow, 3600-rpm reheat turbines 
for ratings of 75,000 to 150,000 kw. The generator 
incorporates supercharged internal rotor conductor 
cooling — operation-proved since 1951 at Wisconsin 
Power and Light’s Edgewater Station. A duplicate 
75,000-kw unit for the Rock River Station is under 
construction. 

You can depend on Allis-Chalmers for pace-set- 
ting turbine-generator units engineered to meet your 
requirements — in ratings up to 500,000 kw. For 
more information, contact your nearby A-C repre- 


sentative. Allis‘Chalmers, Milwaukee 1, Wisconsin. 
A-4383 


Turbine Innovations 


Side crossovers simplify removal of upper cas- 
ing for inspection and enhance turbine appear- 
ance,..double-casing HP cylinder... patented 
isothermal reheat diaphragm .. . all-steel LP 
casing . . . simplified main oil-pumping system 


Generator Features 


with basement-located oil tanks and centrifu- 
gal pumps . . . more instrumentation and con- 
trol at No. 1 pedestal. 


Supercharged cooling permits reduced plant 
size, lower foundation and crane costs, and 
smaller breakers and bus structures. . . flexi- 
ble stator core support design . . . thrust-type 
shaft seals . . . simple, centralized hydrogen 
control mounted on generator. 


ALLIS- 
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ombination 


Steam conditions for this 75,000-kw, 3600-rpm turbine are 1450 psig, 1000 
F inlet, 1000 F reheat, 1.0-inch mercury absolute exhaust. Generator rating is 
12,500 voits, 0.8 short-circuit ratio, 75,000 kva at Y2-pound hydrogen pressure, 
93,750 kva at 30-pound hydrogen pressure. 


. 


CHALMERS 
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PG&E Completes 
220-kv Line in 
San Joaquin Valley 


125-mile transmission line 
from Pittsburg Plant to Panoche 
serves agricultural heartlands 


lush San 
Joaquin Valley, the towers shown here 


To farmers in California's 


are as welcome as water. In fact, the 
finished transmission line means water 
to them, because electricity powers 
the pumps that irrigate most San 
Joaquin farms. 


Irrigation, in turn, 


has brought 
unparalleled prosperity to California 
farms. The state's twelve million irri 
gated acres average $280 income per 
acre per year—over nine times the $30 


average yield of unirrigated land! 


NEW POWER SOURCE... The specific 
job of the 220-KV line is to supply 
increased power from a new source— 
the recently-completed Pittsburg Steam 
Plant—to farms, homes and industries 
in the lower San Joaquin Valley. Un 
like most utilities, PG&E's peak power 
production comes in summer, when 
irrigation pumps are working overtime 

The new $75 million Pittsburg Plant, 
near the mouth of the San Joaquin 
River northeast of San Francisco, will 
boast a full capacity of 600,000 kilo- 
watts, largest of any steam plant west 
of the Mississippi. This plant, and the 
$5.5 million transmission line project 
connected with it, represent a major 
unit of PG&E's $1.5 billion, 10-year 
construction and expansion program 
largest program of its kind in public 
utility history 


574 TOWERS 


mission line, following a southeasterly 


The 125-mile trans 


course from the Pittsburg Plant to the 
Panoche substation, required a total 
of 574 steel towers. The double-circuit 


towers, fabricated and galvanized at 


Hoisting last cross-arm of a 105-foot-high tower into position. At this point the new line parallels the Tesla- 
Midway transmission line, seen at the right, whose towers were also fabricated by Bethlehem Pacific. 


Bethlehem Pacific's tower shop in 
South San Francisco, total 4130 tons. 
Each is in the order of 105 ft high 
and weighs somewhat over 7 


FABRICATING FACILITIES 


for erection on the west coast are fab- 


tons. 


Towers 


ricated at either of Bethlehem Pacific's 
two shops, in South San Francisco 
or Seattle. States east of the Rockies 
are served by Bethlehem’s fabricat- 
ing works in Leetsdale, Pa., near 
Pittsburgh. 

If you would like to have information 
about Bethlehem’s design and fab 
rication ot transmission towers, please 


call the nearest Bethlehem Sales Office 


BETHLEHEM STEEL 


COMPANY, 
On the Pacific Coast Bethlehem products are sold by Bethiehem Pacific Coast Stee! Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


July 12, 


Pittsburg-Panoche line extends 125.2 miles from 
the new Pittsburg Steam Plant to the Panoche 
substation, due east of Monterey. 


BETHLEHEM, PA. 


ables 
STEEL 
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New Es2¥£ Silicone-Protected Motor 


REPELS WATER AND RESISTS CORROSION, INSIDE AND OUT 


A BIG Featires 
of Vrotection 


MEW! 


Coils have complete baked- 
on silicone insulation... 
moisture stays out! 


NEW/ 


Exposed metal parts are 
double-clad with baked- 
on silicone, resisting 
rust and corrosion, 


WEW/ 


Superior mechanical 
construction features of 
the E-M Weather- 
Protected Motor. 


NEW/ 


Screens, fans, baffles are 


A NEW MOTOR THAT GIVES PROTECTION WHERE PROTECTION’S NEEDED stainless steel, resisting 


| Sil-Clad woz INDUCTION MOTOR 


(250 hp and larger) 
@ Here’s important news for engineers who would like to 
specify outdoor motors to minimize building costs at power 
stations, chemical plants, refineries, pipe lines, pulp and paper 
mills, smelters, seacoast industries, etc., but who have hesitated 
to do so because of adverse atmospheric conditions. 


The important news is the E-M Sil-Clad Motor. It repels 
moisture penetration in wet, humid or steamy atmospheres. It 
resists corrosion from chemical fumes or salt air atmospheres. 
It resists oxidation from sun. In short, the complete silicone 
protection you get in Sil-Clad makes it possible for you to 
plan outdoor drives at a lower cost under conditions hereto- 
fore believed practicable only with the more expensive and not 
wholly protective totally-enclosed fan-cooled motors. 


Get acquainted with the new Sil-Clad Motor now. In many 
cases it can substitute for outdoor totally-enclosed motors. 
And Sil-Clad protection is offered on other E-M Motors too! 
Ask your nearest E-M sales engineer for the complete Sil- 
Clad story . . . and write the factory for new Bulletin No. 217 SILICONE METAL PROTECTION REPELS WATER. See how the 
which tells how the “wonder” properties of silicone are droplets of water pull away from the baked-on silicone 
applied to full advantage in the great new Sil-Clad Motor. coating. Coils and winding are silicone-protected, too, in the 


E-M Sil-Clad Motor. 
ELECTRIC MACHINERY MFG. COMPANY 


MINNEAPOLIS 13, MINNESOTA 1300-TPA-2178 


Specialists in making motors do EXACTLY WHAT YOU WANT THEM TO! 
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ILOCKE| gives you new profection 
Cc. 


Impact strength of any suspension insulator now on your 
lines may fall well below the range of peak impact 
strength, as shown here by test results of representative 
industry samples of 10” suspension insulators.* 
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*FOR FURTHER DETAILS 
ASK YOUR 
LOCKE SALES REPRESENTATIVE 





against insulator failure 
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EEI~-NEMA STANDARD 
IMPACT STRENGTH 


4 


AIEE standard tests reveal 98% of new 10° MICROGLAZE' 
Suspension Insulators fall within the range of peak impact 
strength.* Microscopic control of glaze thickness makes 
the big difference! Next time, specify MICROGLAZE 
Suspension Insulators...your best insurance yet against 
the hazards of mechanical impact. 


Don’t miss Locke’s ‘4 hour color film-- 
<) “The Story of Microglaze Insulators” 


LOCKE DEPARTMENT 
GENERAL ELECTRIC COMPANY 
BALTIMORE, MARYLAND 


tTrodemark of Genera! Electric Company 





speciry ITE SWITCHGEAR 


* maximum protection 


& maximum service continuity 


> maximum value 


Switchgear is an important purchase. That’s why you should 
investigate the many advantages of I-T-E quality equipment. 
They add up to a sound investment which pays yearly dividends 


in complete electrical protection and service continuity. 


Maximum protection—!-T-E switchgear contains industry- 
proved air circuit breakers engineered for long, trouble-free 


performance, 


Maximum service continuity—The OD-2 trip device provides 
true coordinated selective tripping for the most effective type of 


circuit protection, 


Maximum value—The modern I-T-E switchboard incorpo- 
rates, along with I-T-E breakers, the highest quality bus, instru- 
ment transformers, control wiring, and required accessories. 
And to save you time and money . . . to assure the best applica- 
tion of equipment to every job, I-T-E provides the maximum 
of individual engineering assistance. 


Switchgear is truly an investment. Specify I-T-E, and receive 
extra dividends now and throughout the life of the equipment. 


For details, contact the 1-T-E field office nearest you. Look 
in your classified directory under ** Electrical Equipment,” or write 
for Bulletin 6004A., 


19TH AND HAMILTON STS., PHILADELPHIA 30, PA. 
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PROVED 
CIRCUIT PROTECTION 


I-T-E air circuit 
breakers are sturdy, 
metal-base units with 
complete insulation 
of all current-carry- 
ing parts. The high- 
pressure silver con- 
tacts are strong, dur- 
able, and fast operat- 
ing. Reliable contact 
action and efficient 
magnetic arc chutes 
assure positive inter- 
ruption in a small 
space. Maximum 
flexibility, simplified 
testing and inspection 
are made possible by 
the horizontal draw- 
out feature. 


Typical I-T-E low-voltage switchgear installation for 
modern, efficient control of power generators 


COORDINATED 
“SELECTIVE TRIPPING” 


This direct-acting 
OD-2 trip device 
isolates system faults 
by tripping only the 
breaker nearest the 
fault. The OD-2 is a 
compact, shock-resis- 
tant, sealed unit. 
“‘Dual selective,” it 
offers precise long- 
time delay in seconds 
and minutes, and 
short-time delay 
in cycles 


be cee cee eee ee oe ee ee ee ee ee 0 0 ee 0 ee ee 


ENGINEERED FOR SERVICE 


The entire switchboard is carefully engi- 
neered to provide accessibility of components 
. Safety for personnel . . . long life . . . ease 
of operation. Typical of its convenient design 
is the rear section with its full-height hinged 
doors. Rugged, structure-high frames elimi- 
nate the need for cross-bracing. Thus cable 
connections can be made simply and easily. 
Main horizontal bus is located deep inside 
the compartment—a construction feature 
which allows ample space for instrument 
transformers, bus duct, and cable connec- 
tions. Generous-sized bus is braced to with- 
stand maximum short-circuit conditions. 


LOW-VOLTAGE SWITCHGEAR 
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“MACALLEN MICA 


There is no adequate substitute for MICA the indispens- 


able dielectric, for no other insulating material stands 
up, electrically and mechanically, so well against heat, 
cold, moisture, oil and friction. Macallen Mica combines 
these qualities and guarantees uniformity, precision and 
dependability. 


_ think of MACALLEN 


TIM VIdtiTmaTriyth, MACALLEN MICA 


BAY ROAD, NEWMARKET, N. H. ALL FORMS, ALL QUANTITIES ALL DEPENDABLE 


CHICAGO: 565 W. WASHINGTON BLVD. + CLEVELAND: 1231 SUPERIOR AVE. 
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One piece smoothly atalt alte 
aluminum hood for handsome 


oppearance, rigidity, light 


weight 


Choice of types ill or 
IV asymmetric light dis- 
tribution, merely by 
ToL Tul Me Eth Ala 
Design assures uniform 
brightness across. the 
entire glass area, mini- 
mizing hot spots and 
rete e 


L-M’s 


” % LLeee a © > - a 

na etry c 
“RA a . WAS a At 
7 . . ah hh tes Oa 


quveutce 

\eSeaaea 
* Aheunaanns 
See e sae 
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so os 


Automatic latch snaps 
closed when glasswore 
is pushed up; spring 
pressure keeps refrac 
tor tight against hood, 
assuring a bugproof, 
dustproof, and weath- 
Cd hereto s 


New Ovalite Puts Mercury 


Vapor Light Where You Need 


Improved luminaire provides choice of types Ill or IV distribution; 


one-piece aluminum hood; automatic spring latch. 


By STACY STANDLEY 


Manager of Lighting Sales 
Line Material Company 


L-M’s new, improved Ovalite offers several 
design features that make the Ovalite the 
preferred choice for mercury vapor street 
lighting. 

The hood is a smoothly finished one-piece 
aluminum casting that completely houses 
the Alzak aluminum reflector—which is also 
one-piece. This hood provides strength and 
rigidity, with light weight and fine appear- 
ance, 

The new design provides a choice of types 
Ill or IV light-distribution patterns, by 
simply changing the glassware. This selec- 
tion of light patterns requires a minimum 
stock of parts. 

The latch snaps shut automatically when 
the refractor is pushed up. The refractor 


vy LINE MATERIAL 
. Suet Lighting 


swings wide open on the house side, for 
easy relamping. Both the latch and the 
hinge apply spring pressure to the refractor, 
assuring a bugproof, dustproof, and weath- 
erproof seal. 

Takes both incandescent and types C-H5, 
A-H1, E-H1, and J-H! mercury vapor 
lamps in horizontal position. Reflector ex- 
tends down into the refractor, so there is no 
trapped light at the glassware junction. De- 
flector on the house side increases the co- 
efficient of utilization on the street side. 
Lamp position adjustable for light-center 
differences. All hardware stainless steel, or 
non-ferrous. 


Get Complete Information 


Ask the L-M Field Engineer or Lighting 
Engineer for information on the new L-M 
Ovalite, and on L-M’s Lighting Engineering 
Service; or write Line Material Company, 
Miiwaukee |, Wisconsin (a McGraw Elec- 
tric Company Division). 


“Ovolite” isa 
Line Material 
Company 
trademark 


Type lil light distribution, for wide lateral 
distribution on medium-width streets. 


Tye- 


‘V distribution, also available with 


the Ovalite, used for wider streets. 
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L-M's factory-assembled block. This one consists of sixteen 25- 
kvor 2400-volt units, individually fused, providing 400 kvor. 
Blocks are available from 250 to 600 kvar, 2400 to 7960 volts 
—all NEMA-standard sizes. Note that top and bottom plates 
ore drilled for bolting to base support or spacing insulators or 
to plates of adjacent blocks. Steel frame members are hot-dip 
galvanized for corrosion resistance and are jig assembled to 
insure perfect alignment of mounting pilates. 


Drawings show 
arrangement 
of single-bush- 
ing Elemex 
copacitors in a 
400-kvar 
7200-volt 
block. 


Individual expulsion fuse, mounted on the bushing of each 
capacitor. Uses standard distribution fuse links. These 
fuses isolate any capacitor that fails before the tank can 
rupture and damage adjacent equipment. The bank 
can continue operating until the failed unit is replaced. 


L-M Factory-Assembled Blocks 
Are Available in All NEMA-Standard Sizes 


Voltage KVAR _ 


All sizes 
available 
from 
2400 to 
7960 volts 


Number of Rack Dimensions 
Individual 


Capacitors Center to Center of Mounting Plates 
Per Block Width 


All 
30” 
(total 
outside 
width 
36") 


Mounting Plates 
4 ¥%"-dia. holes on 5” B.C, 
in top and bottom plates 
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Small bank of blocks at a 2400/4160-volt dis- 


tribution substation. The 9 blocks of 2400-volt 
capacitors provide 3600 kvar. Connected in wye. 


L-M Factory-Assembled Blocks 


Speed Capacitor Bank Installation 


Factory-assembled, wired and fused blocks cut erection costs and time 


on large or small transmission or distribution capacitor banks. 


By N. K. DELANEY 
Manager of Capacitor Sales 
Line Material Company 


With the growing trend toward the appli- 
cation of capacitors to transmission lines, 
the cost of installation becomes a matter of 
growing concern. Large series-multiple 
banks can involve hundreds of individual 
capacitors. Wiring such units and the indi- 
vidual fuses takes many scarce man-hours, 

L-M factory-assembled blocks cost only 
slightly more than the individual, unwired 
components, They not only cut installation 
time about one-half, but also save countless 
hours of engineering and installation super- 
vision, 

These blocks are built up in stacks, with 
or without spacing insulators as needed, 
The only wiring needed is the connections 
to each block, to obtain any desired series 
or parallel combination. The blocks them- 
selves provide the steel needed for the capac- 
itor structure, The great saving is obvious, 


Another advantage of these L-M blocks 
is that they are easily moved and reinstalled 
at another location if conditions should 
make a change desirable. The rigid frame 
and sturdy construction make portability 
practical and safe, 

L-M factory-assembled blocks are avail- 
able with from ten to twenty-four 25-kvar 
capacitors, giving from 250 to 600 kvar per 
block, for voltages from 2400 to 7960, For 
higher voltages the blocks are connected in 
series, When transmission voltage banks 
are to be step switched, L-M’s exclusive 
Voltage Divider Switching Method (patent 
applied for) provides an economical, effi- 
cient method for automatic switching. 


Check The Costs—See What You Save 


Ask the L-M Field Engineer to give you com- 
parative costs of individual components and 
L-M blocks. You can readily arrive at the pos- 
sible savings in time and man- 

power. Or write Line Material 

Company, Capacitor Sales, 

Milwaukee 1, Wisconsin (a 

McGraw Electric Company 

Division). 





Kyle Type R three-phase recloser; designed for substations Kyle Type L single-phase heavy-duty recloser; pro- 

up te 100,000 kva symmetrical foult current and heavily vides interrupting capacities up to 6000 amperes 

loaded feeders. Available with ground fault tripping and at 4.8 kv, 4000 at 14.4. A big recloser with oil 

accessories for a wide variety of applications. cross-blast arc extinction, choice of four time-cur- 
rent curves and ten operating sequences. 
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Complete Coordinated Automatic Protection from Substation to Load 


Distribution Class intermediate Duty Heavy-Duty 
Nominal Rating 14.4 kv Nominal Rating 23 kv Nominal Rating 14.4 kv 
BIL 95 kv BiL 150 BIL 110 kv 


ie eens ‘Single-Phase Type L 


Single-Phase Type H. Single Phase Tye mene 
Yorso-Fusee Type Ot hree-Phase + Three-Phase Type R Get the Facts on 


“Min. | Inter. | = | Min. | Inter Ratings* Min. Inter. Ratings* Complete Coordinated 
Rating | Trip | Rating*| Rating | Trip RMS Amperes | Rating Trip RMS Amperes . . 
Amps. | Amps.| 14.4kv| Amps. | Amps. | 14.4kv, 23kv | Amps. | Amps.| 48kv 14.4 kv Automatic Protection 


T 


10 125 4 10 200 125 The L-M Field Engineer can help you 
20 250 10 20 400 250 with your protection problems. Discuss 
Kt) 375 15 30 600 375 them with him—you'll find his advice 
50 625 25 50 1000 625 helpful. Or write for infor- 
70 875 35 70 1400 | 875 mation and bulletins. Kyle 
100 1250 50 100 2000 1250 Products Division, Line 
70 140 2500 1750 Material Company, Mil- 
100 200 2500 1750 waukee 1, Wisconsin (a 
McGraw Electric Com- 
pany Division). 


Compare What L-M Offers 


! ~ Note the complete range of protection 
L-M offers in Kyle reclosers, compared 


*Recloser interrupting ratings are based on the maximum test circuit with that offered by other companies 
X/R ratio of not less than 8, and the asymmetrical rating in total 4 
RMS amperes is 1.4 times the symmetrical ratings given in the table 


# Available in three-phase Type R only. **Available in single-phase SINGLE-PHASE a ] 


Type L only } ~ 
Co. A Co. B 


+ Electrical interconnection available to give three-phase lockout Duty L-M 
For Ground Fault Tripping: Type R heavy-duty three-phase re- Light no yes 
closer is available with built-in ground trip solenoid and auxiliary Intermediate yes no yes 
current transformer. Type 3H is available with a shunt lockout coil Heavy yes no no 
which may be used for ground fault tripping with suitable auxiliary 23 kv no no 


equipment Sectionalizer no yes 


THREE-PHASE 


Light 

Intermediate | 

Heavy | 
D 23 kv 








Kyle Type E intermediate-duty recloser for 
lines up to 23 kv. Interrupts up to 2500 
amperes at 14.4 kv, 1750 amps at 23 kv. 
Oil-filled bushings; 150 kv BIL; oil cross- 
blast arc extinction. Available with elec- 
trical interlock for three-phase lockout. 


The famous Kyle Type H recloser—most 
widely used recloser in the world. Over 
100,000 in operation. Has all the famous 
Kyle features, positive toggle action, coils 
and sequences easily changed in the field. 


Kyle Type 3H standard-duty three-phase recloser; in- 
terrupts up to 1250 amperes ot 14.4 kv. Each phase 
operates individually on temporary faults; but on per- 
manent faults all three phases lock out simultane- 
ously. Available with shunt lockout coil, 


Za 


Only L-M Offers Complete Coordinated 
Protection from Substation to Load 


by R. C. KIRK 
Manager 
Kyle Products Sales 
Line Material Company 


Utilities have done an outstanding job of 
rendering continuity of service to their cus- 
tomers, many times under extremely ad- 
verse conditions,- But the growing cost of 
service continuity is a serious problem for 
the distribution engineer. 

To help alleviate this problem, L-M 
makes available a complete, coordinated 
system of automatic protection. Reclosers 
are available that meet widely varying re- 
quirements, from those of a good-sized sub- 
station and heavily loaded feeders down to 
the smallest section. Automatic sectional- 
izers coordinated with the reclosers help 
eliminate faults, or will cut off one section 

without interrupting service on 
an entire area, 


Complete automatic protection eliminates 
from 50 to 95% of the outages, utility 
experience shows. Service trips for replac- 
ing fuses are greatly reduced. Revenue is 
increased and costs can be cut appreciably. 


L-M was a leader in developing the com- 
pletely automatic, dependable hydraulic 
timing system. L-M introduced dual timing 
in Kyle reclosers ; L-M has pioneered in re- 
closer development and has been the leader 
in the number of reclosers in use. Kyle re- 
closers offer the widest choice of time- 
current curves and operating sequences, 
And only L-M offers the fully coordinated 
series of reclosers and sectionalizers that 
permits complete automatic protection. 


The design of Kyle reclosers and section- 
alizers has been thoroughly tested and fully 
proved by extensive field experience. Be- 
cause L-M makes more reclosefs than any 
other company, L-M engineers have more 
experience, more data on which to provide 
Kyle Recloser Application Service. 181 


Kyle Type GS sectionalizer; coordinates with 
reclosers to clear temporary faults on branch 
lines. If faults are permanent, sectionalizer 
locks out, permits the recloser to restore serv 
ice on other lines. 


LINE MATERIAL Kyle Reclosers 





KPF Type S switch, vertical mounted, with Quick-Break. (Left, switch closed. Center, switch opening, 
Quick-Break still maintaining contact, preventing arc. Right, KPF Quick-Break whips free in split- 


second, preventing establishment of arc). pp o¢o¢ reproduced from September, 1949 ZLECTRICAL WEST. 
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AIR BREAK | Operating engineers tell us KPF switches with the time-tested 
SWITCHES - Quick-Break are the most outstanding air break switch im- 
provement in over three decades. 

Before introduction of this simple, sturdy Quick-Break, pole 
top switching of 69 kv circuits was limited to some 6 miles of 
line. Now, operating experience of utilities and power companies 
shows 40 miles of 69 kv line can be dropped with safety. 

KPF Quick-Breaks, like KPF switches, are simple and rug- 
gedly constructed for long life, trouble-free operation under all 
weather conditions, economical installation and low cost. 

KPF Quick-Break attachments, first developed in 1944, are 
available for all KPF switches built since 1940. 


Standard for nearly 
Urethane ate 


New catalog gives 
complete specifications, 
Che secret of the system-proved 2 ; mechanical details and 
KPF Quick-Break is a heat-treated re installation information. 
beryllium copper “cat's whisker”’ : 
which whips free in a split second 
as the rotating arm of the switch is 
opened, The design and extremely 
high acceleration of the mechanism 
prevent establishment of an arc. 
Thus, critical arc length is not a 
problem. Quickly, simply installed 
on switches now in use. 
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ANHYDREX XX... 
The Cable that Stays Young Longer 


The longer high voltage cable insulation 
remains young, i.e., retains its electrical and 
physical properties, the longer it gives you de- 
pendable service. To stay young, a cable in- 
sulation is dependent mainly on two factors: 


low oxidation rate and low_water_absorption. 

Anhydrex XX has both. It is guaranteed not 
to absorb more than 15 milligrams of water per 
square inch when soaked for 7 days at 158°F. 
This test takes place after the insulation has 
been aged 7 days at 250°F. That means Anhy- 


4 


drex XX can take twice as much punishment 
as ordinary specifications require. Most cable 
insulations will pass this test only when new. 


By performing specification tests only on 
previously aged Anhydrex XX _ insulation, 
Simplex makes sure that it will function re- 
liably for years. It’s your assurance that you've 
bought, and will get, the high quality cable 
your installation requires. 


Developed to provide the best rubber in- 
sulation for high voltage circuits, Anhydrex 
XX gives you trouble-free, long-lived service. 
For high voltage cable insulation that stays 
young, investigate Anhydrex XX. Folder No. 
1009A has more complete details. Send for it. 


ANHYDREX XX 


SIMPLEX WIRE & CABLE CO., 79 Sidney Street, Cambridge 39, Mass, 
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Profitable 
current 


In 1947, 42,900 air conditioners were sold. In 1953, 
there were 1,075,000. 


In 1947, 38,000 electric clothes dryers were sold. In 
1953, there were 525,000. 
In 1947, 1,210,000 ranges were sold. In 1953, 1,300,000. 


In 1947, 100,000 food waste disposers were sold. In 
1953, there were 353,000. 


Along with this greater consumer demand for electrical appliances 
is a proportionate demand for more electrical power. In 1953, 
97 billion kwhr were used—but in 1963 it is estimated that 226 billion 
kwhr will be needed !* 


The public is becoming more and more aware of the comfort, value, 
and convenience of electrical appliances. One way this is being 
accomplished is through promotional cooperation of electrical appli- 
ance manufacturers with local power companies, One of the most 
outstanding of these programs is that used by Crosley and Bendix. 
The recent consolidation of these two industry leaders is a major 
step designed to increase sales of electrical appliances, and to 
increase the sale of electricity. 

Why not let Crosley and Bendix show you how they can assist you 
with all your electrical usage promotions? Call your local Crosley 
and Bendix Distributor today or write to: Utility Department, 
Appliance and Electronics Division, AVCO Manufacturing Corpo- 


ration, 1329 Arlington Street, Cincinnati 25, Ohio. 
*Data, courtesy E, E. I, 


APPLIANCE AND ELECTRONICS DIVISION 


CINCINNATI 25, 
OnI0 


APPLIANCES © TELEVISION * RADIOS AUTOMATIC HOME LAUNDRY 


HELPING AMERICA LIVE BETTER—electfrically! 
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External 
Ratio Changing 


For Metering Outfits 


" 
\ 


NA 
AL 


reduces time 


for ratio changing 


eM aleLoLs 


level operation 


Now Allis-Chalmers gives you external 
ratio changing on metering outfits. A 
real convenience — just de-energize the cir- 
cuit and rotate the handle. All phases are 
changed simultaneously. The ratio changer 
used is the same rugged “point contact” 
mechanism already proved in service on 
Allis-Chalmers power transformers. 


Ratio Changer Features 


Contacts are self-aligning. Contact pressure 
is equal and positive; it is increased as a 
result of magnetic forces. A single current 
path is established by round point contact 


¢)ALLIS-CHALMERS 
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External ratio changing is now standard on Allis-Chalmers metering 
outfits for current ratings up through 200/400 amp, 25 kv through 
69 kv. Consult factory for ratio changer on 15-kv metering outfits. 


under high unit pressure against a flat sta- 
tionary contact. Strong wiping action cleans 
surfaces for good contact. 


Get Complete Information 


Find out how Allis-Chalmers metering outfits 
with external ratio changing for de-energized 
operation give you faster, safer, simpler op- 
eration. Call the A-C office nearest you, or 
write Allis-Chalmers, Milwaukee 1, Wis. 
A-A359 


You get high safety 
factor and sound elec- 
trical design in Allis- 
Chalmers metering 
outfits. Insulation life 
is extended because 
corona is minimized 

- one more step to 
ward longer service 
life, All metering out- 
fits are furnished with 
double current ratings 
to provide for future 
load growth. 





I i ... and only from General Electric... you have today’s 
most potent influence on mobile radio design. G.E. 


guarantees protection from two major causes of unpredict- 
able 2-way radio performance! 

Guaranteed Selectivity with new multi-coil IF transformers 
guards your system against interference 24 hours a day! 
Guaranteed Frequency Stability clearly interprets the superior 
value of G-E crystals. Both, go the lifetime limit! 

Printed space just can’t tell the whole story. You'll want it 
firsthand, so pick up the phone now .. . call the G-E Commu- 
nications Counselor ata local sales office. Or, write to: Section 
X197 4-12, General Electric Co., Electronics Park, Syracuse, N.Y. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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Largest Diesel Power Generating Station in the U.S. 


reduces cylinder and 
piston ring wear with 


SHELL ROTELLA OIL 


Electric power for the City of Grand Haven, 
Michigan, and the surrounding area, is 
generated by diesel engines in the largest 
municipal power station of its kind in the 
U. S. A. Shell Rotella Oil is the cylinder 
lubricant. 


The anti-corrosive action in Shell Rotella 
Oil combats the major cause of engine wear 
. cylinder and piston ring wear caused 
by acid action from the by-products of 


incomplete combustion and condensation. 


Tougher lubricating film in Shell Rotella 
Oil gives cylinders and rings greater pro- 
tection . . . minimizes wear. Its effective 
detergent-dispersant action prevents harm- 
ful deposits. 


Write for technical information. See for 
yourself how Shell Rotella Oil can help 
reduce your engine maintenance costs. 


SHELL OIL COMPANY 


50 WEST S5OTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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INousTRIAL PLANTS everywhere, especially in the 
Electronics field, will save in production time and tool 
cost with these new Crescent Pliers. The “SC” type pliers 
have plastic ‘CRESTOGRIP” handles — tough and long 
wearing yet soft and comfortable to the hand. Designed 
especially for assembly line workers, a light spring be- 


tween the handles holds the plier open, ready for action, 
while a “color key” system quickly identifies the type. All 
flat nose pliers have red handles; chain nose pliers have 
green handles, and cutting pliers have orange handles. 
ses: bnet ae “LONG REACH” type pliers have BOX JOINTS of 
improved design which will never loosen thus insuring 
smooth, easy action. Crescent electronically-controlled 
hardening guarantees positive grip and long, useful life. 


FLAT NOSE PLIER with Spring and Crestegrip 
Handles. Knurled jaws for firm grip. 


= 


No. 22-5" SC 


SHORT CHAIN NOSE PLIER with Spring and 


No. 1035 — BOX JOINT LONG REACH DUCK BILL 
Crestogrip Handles. For fine work. 


PLIER. Overall length, 8 in. Nose length, 1% in. Sure grip. 


No. 942-4" SC 


DIAGONAL CUTTING PLIER with Spring and No. 1036 — BOX JOINT LONG REACH CHAIN NOSE 


~_— PLIER. 8 in. long with 1% in. nose. Forms loops and 
Crestogrip Handles. Also made in 5 in. (942— 5” SC) — a f 


’ ‘ bends easily. 
and 6 in, (942 — 6" SC) sizes. Keen, long lasting —" y 


cutting edges 


a 


~—aa_) CRESCENT TOOLS 


No. 1033 —- 6" $C 
LONG CHAIN NOSE PLIER 


with Spring and Crestogrip 


Handles. : ®) 


LM Mae aL 
WLM Me Ochiai 


Crescent is ovr trode-mark, registered in the United States ond abroad, for wrenches and other tools. Sold by leading distributors ond retailers everywhere and made only by 


CRESCENT TOOL COMPANY, JAMESTOWN, NEW YOR K 


52 July 12, 1954 @ ELECTRICAL WORLD 





In the “heart” of your plant... 
an UPTEGRAFF LOAD CENTER TRANSFORMER 


reduces costs...improves power characteristics 


Uptegraff announces a complete line of Liquid Filled LOAD 
CENTER TRANSFORMERS — 150 KVA to 2500 KVA, 3 
phase — designed for convenient installation with various 
types of switching equipment and terminal arrangements. 

The use of Uptegraff Load Center Transformers offers sav- 
ings up to 15 per cent as compared to the practice of using 
remote outdoor transformers to supply low-voltage power to 
machines and equipment located indoors. With load center 
transformers, costly low-voltage runs are kept to the mini- 
mum, and power characteristics are improved. 

Uptegraff Load Center Transformers are designed and built 
specifically for this class of service. In addition to savings in 
installation costs, they offer substantial economies through 


operating efficiency. They are dependable and require the 
minimum of maintenance. 


R. E. Uptegraff Manufacturing Co. 
Scottdale, Pennsylvania 
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The new Uptegraff Load Center Trans- 

former Handbook simplifies the se- 

lection of a suitable unit, including 1 i a 
auxiliary terminal equipment to pro- et 
vide the facilities you require. It gives 

overall dimensions and weights (in- 

cluding terminal devices, etc.) for all 

ratings from 150 to 2500 KVA,—3 

phase. Write for a free copy. The 


coupon below is included for your 
convenience. 


R. E. Uptegraff Manufacturing Company 
Scottdale, Pennsylvania 


Please send a copy of your LOAD CENTER TRANSFORMER 
brochure, Catalog 132, to: 


Name Position... 


Company __ 
Address 
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inspection. Incoming skids where poles are checked for size 
and quality. 


Precision Framing. This mechanical unit performs roofing, 
® gaining and boring in one operation. 


Inspection and Branding. Movable inspection skids allow 
® for complete observation of poles, and for branding. 


NO CHANCE FOR 
ERROR HERE 


Precision Framing... 


One of the Quality Features of 
J. Neils DOUBLE-LIFE Treated Poles 


At J. Neils, precision framing takes the guess-work 
out of pole roofing, gaining and boring. All oper- 
ations are done simultaneously by machinery. Gains 
are uniform. Distance between holes is exact. Holes 
are straight. 

In addition, pole handling from inspection, 
through framing machine to loading, is 100% 
mechanical. No skidding, dragging or rolling. No 
roughing up or degrading of pole quality. 

These hidden values are important manufactur- 
ing details that insure satisfaction, long service, 
low maintenance. 

Your inquiry for literature or other information 
will be given prompt attention. 


J. Neils Lumber Company 


Pole Division: Libby, Montana 


Leading. Poles are loaded on trara cars from inspection 
® skids by a mechanical arm loader. 
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is typical Roller-Smith low voltage (600) switchboard 
. . @ main 2000 ampere electrically operated breaker 
with HDSO feeder breakers . . . is an all draw-out type. Hinged 
instrument panels and indicating instruments make it easy for 
the “Boss” to determine load condition of any breaker . 
instantly. 
Draw-Out is “tops” for safety and convenience . . . like keep- 
ing your circuit breakers in roller bearing file drawer cabinets. 
Your own engineer appreciates its advantages . . . and your elec- 
trical contractor can make the installation with all circuit break- 
ers removed and stored in a safe, clean place during placement 
of the switchboard, 
Your plant engineer and maintenance men know the advantages, 
too .. . of Roller-Smith draw-out air circuit breakers . . . they're 
fully interlocked. 
The presence of the young lady attests to the ease with which 
Roller-Smith circuit breakers ride on their tracks. 


ELECTRICAL SWITCHGEAR 


“SEE YOUR ELECTRICAL CONTRACTOR” 


Sales Representatives Located In All Principal Cities. 
Also Available Through Authorized Electrical Wholesalers, 
Electrical Manufacturers And Switchboard Assemblers. 
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LET THIS IGHT STANDARD “SWEAT”! 


ITS WIRES ARE COVERED WITH 
BAKELITE POLYETHYLENE 


TRADE-MARK 


No condensation worries here... moisture can’t get at the 
conductors! BAKELITE Polyethylene is virtually non-absorbent. 
Its insulation resistance stays constant even during extended 
periods of immersion in water. 

In addition, this outstanding material is resistant to aging — 
won't harden and crack. Tests with the black compound 
indicate a service life of several decades. 

BakeLITE Polyethylene meets or exceeds every requirement 
in Appendix “P” of the new IPCEA specifications for poly- 
ethylene. It stays tough and flexible at —70 deg. C. Its light- 

Installation of 5000 volt No. 8 street ness and smoothness make stripping and pulling easier. Its 
ee eres ao excellent dielectric properties mean smaller wire diameters, 
oats ‘ op — ; smaller ducts, easier handling. ' . 

These advantages combined with low cost can bring real 
economy to your operations. Ask your cable supplier for com- 
plete information on wire and cable covered with BAKELITE 
Polyethylene, or write Dept. XS-63. 


SBAKELIVE 


TRADE-MARK 


FOR WIRE COVERING 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation U3 30 East 42nd Street, New York 17, N. Y. 


In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 
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G.W is supplying 
new Garrison Dam with 
First 230,000 volt 
Potheads in the U.S.A. 


G&W POTHEADS will provide the necessary protection to 
this important installation of high pressure oil pipe type cables 
operating at 230,000 volts. The potheads meet the voltage 
withstand tests (A.I.E.E. Standards No. 48)... 


Impulse, 1.5 x 40 ms, crest Kv., full wave 
—1,050,000 volts 

60 cycles, RMS. 

—1 minute dry—545,000 volts 

—-10 seconds wet—445,000 volts 


The cables connect transformer banks to the switching 
station. The hydroelectric power plant will have a 
potential output of 400,000 Kilowatts. 


G&W ELECTRIC SPECIALTY CO. 
7780 Dante Avenue, Chicago 19, Illinois 


Representatives in principal cities of U.S.A, In Canada—Powerlite Devices, Ltd. 


Preparing the wrapped 
tape stress relief cone 
prior to the assembly of the 
supplementary porcelain tube 
for internal stress control. 
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Top: Florida Power & Light's 
attractive new power giant, 
the Cutler plant, serving Miami. 


Bottom: Rome Triplex service drop cable 
being reeled out to provide service to another 
of over 36,000 new FP&L customers. 
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Problem: 


Keeping ahead of power demands 


in fast-growing Florida 


How FP&L uses Rome Cable 
to aid its expansion program 


The whole state of Florida’s in high gear, roll- 
ing up records for expansion and growth . . . 
1,000,000 population for Miami by 1962; 
mineral production up 74%; value of manu- 
facturing up 84%... 

All this and prosperity 
enough to put smiles on Chamber of Com 
merce faces and gladden the heart of the 
Sunshine State’s growing utility, Florida Power 
& Light Company. But for FP&L it also poses 
a pressing problem—keeping ahead of the 
power demands 


spells progress 


imposed by skyrocketing 


growth. 
Solution—To meet this challenge FP&L has 
underway a ten-year expansion program cost- 
ing $332,000,000. And Rome Cable has been 
approved by FP&L engineers for many of their 
important installations, such as their new plant 
at Cutler. 

The Cutler plant is one of five serving the 
greater Miami area. There, and at other in- 
RoZone 


RoPrene power and control cable has been 


stallations, reel after reel of Rome 
used. Miles of Rome Triplex self-supporting 
service cable have been installed to bring 
power to 36,606 new FP&L customers. 


Why FP&L uses Rome Triplex—Rome 
Triplex secondary and service drop cable offers 
outstanding advantages: 1) it is neat in ap 
pearance, a distinct advantage in new home 
areas, 2) Triplex, with its neutral supporting 
messenger, is less subject to damage by storms, 


3) it requires fewer accessories for secondary 
or service drop connections than open wire 
construction, 4) maintenance is less costly, 
and 5) conductors are more accessible, since 
there is no common covering. 

The mechanical design of Triplex assures 
life. with, either, 
RoPrene (Neoprene) or RoLene (polyethyl 


ene) compound, it has unusual resistance to 


longer service Insulated 


sunlight, heat, moisture, corrosive atmospheres 
and other hazards. There are no braids to rot 
or festoon. Triplex comes in handy cartons, 


paper wrapped coils Or Ol reels, 


And RoZone-RoPrene—Every foot of Rome 
cable rated at 3000 volts and over is ionization 
level tested as a standard control procedure... 
Rome RoZone-RoPrene power cables for ex- 
ample. RoZone is a premium quality ozone- 
resistant oil-base insulation developed for long 
service under severe conditions. The tough 
RoPrene (Neoprene) sheath protects cables 
against abrasion and other mechanical damage. 
It also makes them easy to pull into conduits 
and ducts. 

Florida Power & Light is another of many 
important utilities, coast to coast, which have 
approved Rome Cable products for installation 
in new plants and for expansion of vital facil- 
ities. Rome engineering can help you antici- 
pate growing power demands for tomorrow, 


too. 


Send today for more complete information 
in the Rome Power and Control Cable Catalog, 
and Bulletin RS-5 on Rome copper and alumi 
num self-supporting service drop and second 
ary cables. 
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You Get EXTRA 


Protection with 


DEs, 


GRo,, ) 


expensive equipment this 
low-cost, efficient way 


Insure protection of your vs 


Drive down to moist soil that gives lower earth to rod 
resistance. Actual experience shows a few dollars in- 
vested in deep grounding has saved thousands of dol- 
lars in overhead burn-outs. 


BLACKBURN Sectional Rods have uniform coating 
of highly conductive corrosive-resistant copper, molec- 
viarly bonded to rigid steel core. 


Driving studs and coupling interchangeabie with 
oll standard sectional ground rods. 


Available through Electrical Distributors. 


JASPER BLACKBURN CORPORATION 


35 Madison Street «+ St. Lovis 6, Missouri 
Phone MAin 1.2821 


Q 


ee aul talib 
tele 
Soil 


Distributed on the West Coast 
by KORTICK MFG. CO. 
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KEEP YOUR INSULATING OIL 
OFF YOUR MIND...with a 
DE LAVAL PURIFIER 


When oil for your transformers 
and circuit breakers is purified by 
a De Laval unit... 


You’ll know that high dielectric 
strength is being attained—the per- 
formance of De Laval Insulating 
Oil Purifiers is guaranteed — 


You'll know that there’ll be no re- 
contamination by removed water 
...no carbonizing by excess heat 
...no shut-downs for cleaning dur- 
ing the run—no re-running to make 
sure that dehydration is complete— 


You’ll know that there’ll be no 
sudden loss of insulating effective- 
ness during purification— 


And you’ll know that you’ re doing 
the job just as economically as it 
can be done. 


Write for De Laval Bulletin TR-1. 


THE DE LAVAL 
SEPARATOR COMPANY 
Poughkeepsie, New York 
427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO. 
61 Beale St., San Francisco 5 


_DELAVAL 
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Youts 
only W" 
DODGE }:: TRUCKS 


a 


BETTER 


DEAL 


Never before in history has there been a truck engine like 
this! The new Dodge truck Power-Dome V-8 gets full power 
from regular gas, offers more miles to the gallon, operates at 
higher efficiency than any other mass-produced V-8! See 
your dependable Dodge truck dealer today! 


Features of the future. . 


Exclusive V-8 Power- 
Dome Combustion! 


Unique dome-shaped 
heart of the Dodge 
truck V-8 develops 
more energy, expands 
gases more fully, 
wrings more power 


from every drop ia 


of fuel! Means top 
power now and for 
years to come! 


FOR 


THE 


MAN 


. found only in 7" today! 


Thrifty-powered Dodge 
truck 6's, too! 

Famous -for -economy 
6's also are found 
throughout the Dodge 
truck line. Twin 
carburetion and in- 4% 
creased horsepower 
on many Dodge truck 
Sixes! Known every- 
where for depend- 
ability. 


AT THE WHEEL 
July 12, 1954 @ ELECTRICAL WORLD 





10 reasons why 


you should specify, buy, 
install U. S. GRIZZLY” POWER CABLES 


——s 
- 


Lighter in weight than lead-sheathed cables and 
lead-sheathed armored cables, 


~ 


Greater flexibility 


- 


Easier to handle during installation 


> 


Easier to splice, tap and terminate 


More resistant to chemical corrosion 


Unaffected by stray currents 


Better protection against weathering 


U.S. Grizzly Power Cable, 600 volts — Type RR 
single conductor, Hydrosec® —S heat- and moisture- 
resistant insulation, Neoprene jacket. 


Longer life 


Cost less 


5 
6 
7 
8. 
v 
0 


a 


Made by United States Rubber Company, the 


only electrical wire and cable producer to grow its 
own natural rubber, make its own synthetic 
rubber and manufacture its own plastics 


U.S. Grizzly Power Cables are used for general power 
distribution, and can be installed in conduits, 
underground ducts, buried directly in the ground, or 
installed aerially. Neoprene jacket protects against 
acids, alkalies, oils, and mechanical damage and 
weathering. (All IPCEA and NEMA specifications 
complied with.) 


U.S. Grizzly Power Cable, 15,000 volts~Type RR Write to address below for free 
—3-conductor, Uskorona®—ozone-resistant insula- copy of illustrated reference manual 
tion — shielded — Neoprene jacket. on U.S. Electrical Wires and Cables 
for the electric utility industry 
It lists the type of cable best suited 
for specific requirements. 


UNITED STATES RUBBER COMPANY 
ELECTRICAL WIRE AND CABLE DEPARTMENT, ROCKEFELLER CENTER, NEW YORK 20, N. Y, 
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A SINGLE RUN OF COPE CABLE TROUGH CAN DO 
A MAN-SIZED JOB 


The above photograph, taken in a section of the new Scott Paper Co. plant at Everett, 
Washington shows one run of Cope Cable Trough carrying four sets of three phase 
triplexed cable carrying 2300 volts properly spaced to give a free-air rating. 

Because of its low cost and ease of installation, Cope Cable Trough is extremely 
popular as a standardized system for supporting power and control circuits in the 
industrial and utility field. 


Cope Cable Trough is available in straight runs and a wide range of fittings 


(tees, elbows, drop-outs, etc.) which enables the entire system to be quickly and 


easily erected at the job site to conform to any layout. 


Write today for further information. Ask for Bulletin 7W. 


T. J, COPE, INC. 


711 SOUTH 50th ST., PHILADELPHIA 43, PA. 
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The Bell Solar Battery. 

A square yard of the small 
silicon wafers turns sunshine 
into 50 watts of electricity 

The battery’s 6% efficiency 
approaches that of gasoline and 
steam engines and will be 
increased. Theoretically the 
battery will never wear out. 

It is still in the early 


experimental stage. 


' Bell Solar 


Bell Laboratories scientists have created the Bell Solar 
Battery. It marks a big step forward in converting the sun’s energy 
directly and efficiently into usable amounts of electricity. It is made 
of highly purified silicon, which comes from sand, one of the com- 


monest materials on earth. 


The battery grew out of the same long-range research at 
Bell Laboratories that created the transistor—a pea-sized amplifier 
originally made of the semiconductor germanium. Research into 
semiconductors pointed to silicon as a solar energy converter. Trans- 
istor-inspired techniques developed a silicon wafer with unique 


properties. 


The silicon wafers can turn sunlight into electricity to 
operate low-power mobile telephones, and charge storage batteries 
in remote places for rural telephone service. These are but two of 


the many applications foreseen for telephony. 


Thus, again fundamental research at Bell Telephone Labo- 


ratories paves the way for still better low-cost telephone service. 


BELL TELEPHOWNE LABORATORIES 


_ 
0 
y Ms IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN 


Battery 


Inventors of the Bell Solar Battery, left to 
right, G. L. Pearson, D. M. Chapin and C. § 
Fuller — checking silicon wafers on which a 
layer of boron less than 1/10,000 of an inch 
thick has been deposited. The boron forms 
a “p-n junction” in the silicon. Action of light 
on junction excites current flow. 


SCIENTIFIC AND TECHNICAL FIELDS 





Reduce 


Contact Sticking! 


Mallory Silver-Cadmium Oxide will give you an improved 
combination of high conductivity and anti-sticking qualities. 


In applications where silver or silver alloy contacts tend to stick or erode under arcing, Mallory 
Silver-Cadmium Oxide Contacts are often the solution to better performance. 


Mallory Silver-Cadmium Oxides are composition materials with greater resistance to sticking 
and erosion than fine silver, and higher conductivity than true alloys of the same materials. Here 
are two examples of its performance 


In overload tests on aircraft relays, Mallory Silver- 
Cadmium Oxide Contacts interrupted 250% more current 
Get All The FACTS than fine-silver without welding. 


Write for your copy of the In a 440-volt AC motor controller test, Mallory Silver- 
new Mallory Contact Catalog. Cadmium Oxide Contacts resisted arc erosion 40% better 


It contains a complete deserip- than fine-silver. 
tion of all Mallory materials 


and facilities for producing ‘To manufacturers of relays, motor starters, controls and limit 
contacts and contact assem- switches, Mallory Silver-Cadmium Oxide Contacts can mean 
wiles for every service... as significant improvement in performance and life. They may 
permit a substantial increase in the electrical rating of your 
equipment, without increase in size. Yet, cost is often no greater 
than for fine-silver contacts. 


well as valuable technical and 


design data. 


Expeci more...Get more from MALLORY 


Serving Industry with These Products: P.R. MALLORY &@ CO. inc 


Electromechanical— Resistors © Switches © Television Tuners © Vibrators 
Electrochemical—Capacitors © Rectifiers © Mercury Batteries 


Metallurgical — Contacts ¢ Special Metals and Ceramics © Welding Materials 
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new catalog describes the | 


MOST ECONOMICAL HEATING SURFACE ;) 
ON THE MODERN BOILER 


... that’s the way to describe the Ljungstrom Air Pre- 
heater. For any boiler above 25,000 pounds per hour 
capacity — there’s a Ljungstrom to cut your fuel costs 

. . increase steam capacity ... lower maintenance costs. 

This new catalog includes detailed descriptions of the 
Ljungstrom Air Preheater, and illustrations showing how 
it is mounted on boilers of many different capacities. 
Included, too, are reasons why the Ljungstrom is so re- 


liable... easy to maintain... resistant to corrosion. 


j 


Ni i | | : WE 
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FOR YOUR FREK COPY, WRITE TODAY TO THE AIR PREHEATER CORPORATION 


¥ 
eo 


Oi ecadh. 
TR Ee net, é 
ey 8s nail 


1 cr : 3 4 re a ae — 
The Air Preh ater Corporation 60 East 42nd Street, New York 17, N. Y. 
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You just can ’t miss with 


Tiger Brand 


Electrical Wire,$ 


Tiger Brand Varnished 
Cambric Cable is the 
most economical way to 
) transmit large blocks of 
/ power short distances, 


Amerclad To withstand physical Amerbestos Tiger Brand Amerbestos 


abuse, moisture, sun and oil, use Tiger Brand Amer- is a true quality heat resistant material. 
clad for all sorts of portable equipment. The asbestos is felted for greater 
durability. 
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Ampyrol 


Tiger Brand Ampyrol 
features thin-walled 
thermoplastic insula- 
tion, brilliantly color 
coded, easy to strip. 


Subma rine For underwater power 


- distribution, there’s a Tiger Brand Submarine Cable 
to withstand any operating condition. 


Leading utilities specify 
Tiger Brand Paper Insu- 
lated Cable for their most 
critical high voltage instal- Cam \ \ BA i lel! if A A as iad . 
lations. 1 S Inet merican Steel & Wire specializes in 
J NS 
; VM wire and cable that must withstand abu- 
sive service. No matter what kind of oper- 
ating condition you may have, there is 
probably a standard Tiger Brand Wire or 
Cable that will give you better service 
than you ever dreamed of. 
Send the coupon and outline your prob- 
lem. We’ll see that you get service—fast. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


A STANDARD TIGER BRAND CABLE 
FOR EVERY SPECIAL JOB 


@ asbestos wire and cable © paper & varnished cambric 
ble 
° ble cord 7 
mold cured porta i alia ‘ 
@ aerial, underground and wire 
submarine cable 


@ special purpose wire & 
@ shovel & dredge cable le 


American Steel & Wire 

Room EE-74, Rockefeller Building 

Cleveland 13, Ohio 

@ Please give me more information about Tiger Brand 


Wire & Cable for 


ee eee eee ae ee wee ewe 


U-S°S Tiger Brand—war« canis 
a ais ee cea Tea meee 
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Wagner ” 


TRANSFORMERS 
_. athe choice of leaders 


ne Kansas City, Kansas 
installs Wagner Transformer 
to assure across-the-city service 


Kansas City’s Board of Public Utilities has re- 
cently installed this 20,000/25,000 kva Wagner 
Power Transformer at the Municipal Plant, 
Quindaro Power Station, Kansas City, Kansas. 


Quindaro steps up generator voltage from 
13,800 to 67,000 volts for across the city service. 


A Wagner Transformer was chosen for this in- 
stallation, as Wagner Transformers are for many 
power systems and industrial plants, because of 
their ability to give adequate and reliable 


7 


SS er 
aw .% 2" 


Bulletins TU-180 and TU-181 give full infor- 
mation on Wagner Power and Distribution 
Transformers. Write for your copies today. 


service over unusually long periods of time. 
Wagner Power Transformers have been serving 
the power industry dependably for over sixty 
years. Service records from the field, dating back 
to the Gay Nineties prove their ability to give 
extremely reliable service. They are compact in 
design and are built with great care to give 
them inherent strength and stability. They have 
sufficient capacity not only to carry their rated 
loads, but to be able to handle overloads when- 
ever emergencies arise. 


* 


Wagner has all the manufacturing facilities and 
years of engineering “know-how” necessary to 
manufacture reliable power transformers. Why 
not consider Wagner Power Transformers for 
your next installation? 32 branch offices, located 
in principal cities, are maintained for quick, 
convenient engineering service and consultation. 


If you need power transformers rated 10,000 
kva and below — three phase, or 5,000 kva and 
below —single phase, why not check ASA 
C57.12a Standards and use them as your speci- 
fications? In addition to saving the cost of 
preparing specifications, you will also realize 


| a substantial saving in price by using Wagner 
| Standard Transformers. 
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20,000/25,000 kva Wagner Power Transformer at Kansas City, Kansas. Provisions have 
been made for blowers to be added when required to increase its rating to 33,333 kva. 


WAGNER ELECTRIC CORPORATION 


6456 PLYMOUTH AVENUE, ST. LOUIS 14, MO., U.S.A. 


ELECTRIC MOTORS + TRANSRORMERS »¢ INDUSTRIAL BRAKES 


AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC , 


BRANCHES IN 32 PRINCIPAL CITIES 
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Why the holes 
in CHASE 


Bus Conductors? 


They increase 


current-carrying capacity 


By dissipating heat, the holes in Chase Square 
Ventilated Bus Conductor increase the current- 
carrying capacity up to 20%! Not only that 
...they lower costs by saving up to 36% in 
weight of copper when compared with flat 
rectangular bus bar! 


How about strength? \|t stands to reason that 
square-constructed Chase Bus Conductors are 
stronger. [he cross section configuration makes 
it mechanically rugged enough to handle heavy 
short circuit stresses... and allows longer un- 
supported lengths! In every way, Chase Square 
Ventilated Bus Conductor ‘gives you better 
service! Find out more about it from the nearest 
Chase Branch listed below: 


Chase @ 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION The Nation's Headquarters for Brass & Copper 


Albany’ Chicago Denver * Kansas City, Mo. Newark Pittsburgh San Francisce 
Atlanta Cincinnati Detroit los Angeles New Orleans Providence Seattle 

Baltimore Cleveland = —_ Houston Milwaukee New York Rochestert © Waterbury 

Besten Osties Indianapolis Minneapolis Philadsiphie St. Lovis ( tsales office only ) 
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WOULD 
BE GOOD ENO 


The “standard specification” for suspension insulators 
undoubtedly provides for all characteristics necessary to insulate 
your transmission lines. You are safe to buy any insulators 

under such a specification...1F ... 1F a sufficiently thorough 
testing mrogram authenticates the fact that the insulators you buy 
do meet the specifications. And IF you have evidence that they will 
still meet the specifications after years of service. 


Lapp knows that those are big IF’s. So big, in fact, 

that it’s not at all safe to assume that “all suspension insulators 

are alike.” Lapp could not be producing the quality 

of insulators it ships today without a continuing research 

and development program in insulator design, raw material control, 
production methods, glaze fit, sanding and cementing techniques 
—and a never-interrupted program of severe electrical 

and mechanical testing. 


If you want lines which will stay in trouble-free service over the 
years... we suggest you look beyond the “standard specification.” 
When you’ve found the real differences in suspension insulators, 
you'll find, as so many companies have, that there’s a positive 

extra margin of operating safety and security ... long life... 

and low upkeep... on lines built on Lapp insulators. 


Lapp Insulator Co., Inc., Le Roy, N. Y. 





LIFE LINES 
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~ Lifelines of Priceless Service...the 
Breeches Buoy...the Electrical Underground Cables! 


Public utilities, municipalities and electrical con- 
tractors everywhere rely on ORANGEBURG FIBRE 
CONDUIT to protect their lifelines — keep them 
healthy and long-lived. 

The Many Advantages of Using 
Orangeburg Fibre Conduit 

no corrosion. 


e It is non-metallic 


e Its impermeable wall and tight joints keep the 
ground waters out, 


Its smooth bore and low coefficient of friction 
safeguard the cable sheaths from abrasion — 
when pulled in — and later from cable 


movement, 


Orangeburg 1s strong and tough — gives with- 
out breaking. 


e Service records go back 61 years. 


For complete cable protection at lowest possible 
cost be sure to specify Orangeburg Fibre Conduit. 
For more complete information send to Dept. EW74. 


ORANGEBURG MANUFACTURING CO., INC. 
ORANGEBURG, NEW YORK 


W est Coast Plant, Newark, Calif. 


ORANGEBURG conc: 


ORANGEBURG with its long lightweight lengths, 
easily assembled joints, angle couplings, bends, and 
other standard fittings, simplifies installations. 


STANDARD with concrete 


encasement 


NOCRETE without concrete 


encasement 


Gray baR 


ELECTRIC COMPANY 


GENERAL @@ ELECTRIC 
SUPPLY COMPANY 


ivisten of Genera. Electric Distributing Corporation 


DISTRIBUTORS, 
ORANGEBURG 

FIBRE CONDUIT 
BRANCHES AND STOCKS IN PRINCIPAL CITIES 
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pene OF PACIFIC ELECTRIC 


POWER CIRCUIT BREAKERS 


TANDING GUARD over an apparatus and line THE SELECTION of Pacific Electric circuit breakers for 
investment of millions are these two (of five) key-point duty on many leading power systems is recogni- 

230-kv, 1200-amp, Type RHE Pacific Electric Oil tion of their proved protective performance, reliability, 
Circuit Breakers . . . in the switchyard of a 625,000 and low cost of maintenance. 
kw steam plant nearing completion in the Far West. 

Each circuit breaker has a 3-cycle interrupting FEATURES 
rating of 10,000,000 kva. 

All 230-kv and 115-kv air switches for disconnect- 
ing, by-pass, bus transfer, and sectionalizing in the 
switchyards of this plant are also Pacific Electrics. 


e Simple self-pressurizing interrupters; their exceptional 
performance is due to improved utilization of directed 
oil flow and to high speed of developing open-gap 
distance. 


e Only one moving structure within each tank. 


Pacific Electric High Voltage Outdoor e Oil-hydraulic restoration of closing energy. 
Switchgear... é 
Oil circuit breakers and air switches, 7.5 e Opening accelerating springs and shock absorbers are 
to 287.5 kv. outside of the tanks. 


Distribution service restorers. 


Power-fuse and distribution switches, cut- ; . : 
outs, and supports. even during high-speed reclosing. 


PACIFIC ELECTRIC 
« MFG. CORPORATION . 


SUBSIDIARY OF FEDERAL ELECTRIC PRODUCTS COMPANY 


SALES OFFICES or AGENCIES 5815 THIRD STREET, SAN FRANCISCO 24, CALIFORNIA 
PRINCIPAL CITIES OTHER FACTORIES: SANTA CLARA, CALIF.; SCRANTON, PENNA, 


e Electrically and mechanically trip free in any position, 
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IDAHO RIVERS YIELD HARVEST OF POWER 


Shown here are just two of the six hydroelectric stations Idaho 
Power Company has built since 1947. These six plants have a 
capacity of 277,000 kw, bringing the company’s total power 
supply to 374,375 kw. 

Measured in kilowatts, the output of these plants is impressive. 
Measured in human benefits, their value is even more apparent 
new power for homes, for industrial plants, for business, for 
farms. These projects have meant new farms too, for they have 
helped add 145,000 acres of irrigated land to the fertile Snake 
River Valley in Southern Idaho and Eastern Oregon. 


Here, truly, is progress through power—power produced and 
administered productively and purposefully, for the good of both 
community and country. Ebasco ales great pride in having been 
engaged by Idaho Power Company to handle the complete design 
and engineering of each of these projects. 

Ebasco’s wide range of services are described in our booklet, °'The Inside Story 


of Outside Help.’ May we send you a copy? Write or phone—Ebasco Services 
Inc., Dept. M, Two Rector St., New York 6, N. Y. 


BLISS HYDROELECTRIC DEVELOPMENT on the Snake 
River near Gooding, Idaho, was completed in 1950, has a generat- 
ing capacity of 80,000 kilowatts. 


LOWER SALMON PLANT went into service in 1948 and now 
provides Idaho with 68,000 kw of electric power. Idaho Power 
Company has spent 100 million dollars since 1945 on new generat- 
ing, distribution and service facilities. 


Area served by Idaho Power Company showing 
the locations of the principal hydro developments 
the company has built to serve the power needs 
of the Snake River Valley. 


7 | ASCO 
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NEW YORK + CHICAGO * WASHINGTON, D. C. 


Appraisal * Budget * Business Studies 

Consulting Engineering * Design & Construction ¢ Financial 
industrial Relations * inspection & Expediting * Insurance, 
Pensions & Safety * Purchasing * Rates & Pricing 
Research * Sales & Public Relations * Space Planning 
Systems & Methods * Tax « Traffic * Washington Office 


Saeco Feamewoth gota thingd Mbne 
any whete ex The worl 
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ONLY 3 MOVING ELEMENTS 


Operate the type rely high pressure switch 


The universal link cone 
necting the crank arm 
and the blade assembly. 


ELECTRICAL WORLD @ July 


12, 


1954 


The center rotating insulator, 
bearing, and the crank arm 
affixed to the top. 


AMPLITACT CONTACTS 
ARE AVAILABLE TO 
MEET UNUSUALLY HIGH 
SHORT CIRCUIT CURRENTS. 


An extremely simple operating mechanism gives the Type WAG High 
Pressure Air Break Switch a superior mechanical advantage, which 
assures complete dependability under all climatic, operating, and 
atmospheric conditions—a fact proved by years of continuous service 
on applications in every section of the nation, The three moving ele- 
ments are factory set to preclude any possibility of maladjustment, 

Ease of operation, positive blade control, high contact pressure 
and wide contact deflection, plus a host of other outstanding features 
add up to unsurpassed performance and economy. Get all the facts in 
Bulletin 390-R, which we'll gladly send on request. Then you, too, will 
specify Southern States Type WAG Switches, 
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Type A distribution transformer, 75 
KVA, 2400 to eee 9 volts, single 
phase, 60 cycles, er mounted 
high voltage bushings. “Built for pole 
or crossarm mounting in full accord- 
ance with A.S.A. standards. 


WIL AL 


Reet tts ee netWork transformer, 
pe mp 
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ath EVERY aT VLD Laud Giied jeleve up Instrument transformers Dry, type (up to 1000 Control vontermene 
© 10; filled 
KV ine.) 


and 72 (for use on circuits up and mox. voltage 
to 72,000 volts, inc.) ratings of 4800.) open type.) 
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Type \B tra 
12,500 . 3 


vol 


to 13,2001 
teria winding of 3 3500 KVA. Air 
rating cham- 
ber and wheels are accessory 
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Installed on thousands of poles throughout the elec- 
trical distribution system. On the ground stepping-up 
or stepping-down at substations. Underground at 
network load centers. You find STANDARD trans- 
formers operating at every level because... 


. users of electrical equipment, having learned 
through actual experience, place their confidence 
in the transformers that are built “right’’ from the 
ground up. Designed by topflight engineers, con- 


structed by craftsmen who know the importance of 
following instructions to the letter, then .. . 


. . . tested by STANDARD, a recognized leader in 
the manufacture of Testing transformers. Thus pos- 
sible future trouble spots are located and eliminated 
before the transformer leaves the factory. Fully 
protected from the ravages of dust, dirt, fumes and 
dampness. Rugged construction allows STANDARD 
transformers to be used anywhere. Next time re- 
member . . . STANDARD TRANSFORMERS. 


Representatives in principal cities 
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Chance plus Matthews equals a line of cutouts for practically every 
requirement. And when you specify Chance or Matthews, you 
know you're getting quality equipment. 


MATTHEWS PORCELAIN-ENCLOSED CUTOUTS 


Made in two indicating and three non-indicating types. Drop-down indication 
(left) keeps door closed. Dropout Cutout (below) releases door when fuse 
melts. Non-indicating types have fuse tubes mounted on permanently hinged 
{or removable) door or in the housing — leaving door free. 50 to 100 amp., 
5 to 7.5 KV. Interrupting cap., 1200 to 3000 amp. Bulletin 103-C gives 
complete details. 


ve 


i 


Non-indicating Non-Indicating, Indicating 
with “Free"’ Door Removable Door Dropout 


MATTHEWS (PROTECTOLINK) CUTOUTS 
Have spring-type contact arms with wedging fuse contacts CHANCE 
that fit all makes of open link fuses. Patented, horizontally SUSPENSION 


coiled spring design of the lower 
arm has exceptional ice-breaking 
ability — each individual coil 
flexes when fuse link separates. 
50 amp., 7.5 and 15 KV. Also 
available with gap protection, and 
in types for transformer mounting. 


CUTOUT 


~, 


% 


Protectolink-Protectogap com- 
bination has adjustable gap 


2) a-B-CHANCE CO- 


© CENTRALIA, MISSOURI « SAN FRANCISCO, CALIFORNIA [i 


- . r + ~ 
Low-cost protection for 2,300 
to 15,000 volts. Hangs on con- 


ductor like o tap clamp. Indi- 
cating fuse ejector, 
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NCE LINE No 


the CHANCE £7 CUTOUT 


the cutout designed with load-break in mind 


Chance KO Cutouts give unfailing protection throughout their entire 
operating and interrupting ranges which makes them adaptable to 
load-break operation. Because of its ‘‘kick-out’’ feature, linemen and 
troubleshooters can tell at a glance if the KO was opened manually 
or by a protective operation. At right is Type KO, 7.5 to 15 KV, 
100 amp., with 3000 amp. interruption. Also available in heavy duty 
model with 5000 amp. interruption. 


Type KO-L d Type KO-TH. 7.5 to 15 KV. 100 Type KO-THL (Load-break). 7.5 to 
15 KV. 100 amp., 3000 amp. in- amp. 3000 or 5000 amp. interrup- 15 KV. 100 amp. 3000 or 5000 
terruption. Also 5000 amp. inter- tion. amp. interruption. 
ruption, Type KO-HL. 


MATTHEWS OPEN TYPE (Fuse Tube) CUTOUTS 


Made in dropout and non-dropout types, single or 
double insulator, 5, 7.5, 15 and 23 KV, 100 amp. 
Interrupting cap., 2000 amp. Dropout types have 
sturdy one-piece upper contact arm and a sub- 
stantial hinge end mechanism that causes fuse tube 
to drop and swing down as the fuse link is ejected. 
Pullink fuse ejectors on the ‘‘non-dropout" types 
serve as indicators and speed fuse ejection on low 
current faults. 


MATTHEWS 
SECONDARY 
CUTOUTS 


Preeregre: 


Designed for low-cost sectionaliz- 
ing, isolating service entrance 
faults, or transformer protection. 


See Bulletin 101-E. NON-DROPOUT 


INDICATING 
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Mt, Washington, N. H. 


IN 1870, sixteen years after the founding of the Kerite 
Company, a group of men headed by New Hampshire State Geol- 


ogist, C. H. Hitchcock, established a permanent weather station on 
the isolated summit of New Hampshire’s Mt. Washington. Needed 
for the regular transmittal of weather data between the outpost and 
the railroad station three miles below was a reliable communications 
line capable of withstanding the severe weather conditions of frost, 
snow, high winds and low temperatures. General A. B. Myer, Chief 
Signal Officer of the United States Army, conscious of the require- 

ments, furnished Kerite insulated cable. This confidence expressed 

by General Myer and by responsible individuals in the many 

fields in which Kerite has been used through the years has 
been warranted by unexcelled performance records. 


The value and service life of a product can be 
no greater than the integrity and craftsmanship of its maker. 


KERITE CABLE 


THE KERITE COMPAN Y—30 Church St., New York 7, N. Y. 
Offices also at 122 S. Michigan Ave., Chicago; 582 Market St., San Francisco; 
3901 San Fernando Rd., Glendale 4, Calif.; 31 St. James Ave., Boston  qeesessssnssssssssssssssss 
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EDITORIALS 


What Cost a Kilowatt? 


Today utilities need a standard for comparing 
generating plant investments. Without a reliable 
standard, it is impossible to measure accurately 
the gains (or losses) being made in power sta- 
tion economy. But today even the experts are 


hewildered by the variations in cost data. 


Validity is implied by the frequent quotation 
and comparison of power plant costs in dollars 
per kilowatt. This validity is quickly dispelled 
by the manner in which such cost figures are 
received. Figures above $200 per kw arouse 
suspicions of extravagance and stimulate polite 
inquiries to determine what luxuries cost so 
much. Similar skepticism greets the claim that 
another plant was erected at less than $100 per 
kw. In this case inquiries bear upon what neces- 
sities have been omitted. Yet in both cases the 
figures may be reasonable and not at all out of 
line. The difference is a result of the variance 


in components of the data. 


Common overhead variants are costs of engi- 
neering, superintendence, interest during con- 
struction, insurance, interim taxes, purchasing 
expenses, acceptance testing, administration, and 
the associated switchyard. Other variants are 
such items as cost of land, river improvements, 
coal handling and ash disposal equipment, ma- 
chine shop, and office space provided to supply 
ultimately more units than are to be installed 
initially. Naturally the cost of the initial plant 
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will be greater or less depending on whether 
these are included in entirety or prorated against 
all of the units planned for ultimate development 
of the site. 


Plant capacity based on total capacity of all 
units in it is subject to at least three interpreta- 
tions. The manufacturer may label his machine 
an 80-Mw unit. Its demonstrated gross capabil- 
ity may reach 110 Mw. Deducting requirements 
of plant auxiliaries leaves 104 Mw net capabil- 
ity. So the choice of capacity rating alone can 


introduce almost a 40% cut in the cost per kw. 


Cost figures for one station recently built dem- 
onstrate that these variants can reflect a 2-to-] 
spread in dollars per kw. Its index for the pres- 
ent two units, based on nameplate ratings with 
all overhead costs included according to stand- 
ard accounting practice, exceeds $230 per kw. 
With site development costs allocated against its 
ultimate four units and capability based on gross 
output, the index drops to $115 per kw. Here 
is a clear demonstration of the futility of plant 
costs on a unit basis without specific listing of the 


factors involved. 


Dollars per kw has much to commend it as a 
measure of plant design economy. But the in- 
dustry must recognize the confusion inherent to 
its loose definition today and apply itself to 


establish the sound index it needs. 





Judge for Yourself 


lhe five investor-owned electric companies in New York 
are still struggling for federal legislation to permit them 
to construct the Niagara project. This has been a long, 
hard fight for them. Months ago they publicized all of 
their arguments. 

Lest the industry forget them, we restate the arguments 
here as they appear in “Judge for Yourself,” a little booklet 
written by Pres Alexander M. Beebee of Rochester Gas & 
Electric Corp: 

1. In the generation and sale of power, if New York 
State avoids its share of taxes, all other states should be 
similarly treated; and the trend cannot be stopped. 

2. Why should electric power generated by hydro avoid 
taxes when coal, oil, natural gas, and other minerals in 
other states must carry their fair share of taxes? 

3. We believe in equality of taxation and the elimina- 
tion of discrimination and special privilege. 

4. Is it fair for preference clauses to give preference 
to groups who likewise avoid taxes? 

5. Private operation treats everyone the same and pro- 
vides electric service at the lowest possible total cost. 

6. Under private operation the service would be reg- 
ulated by an agency above and beyond the companies. In 
the case of government operation who performs such 
regulation? 

7. Subsidized power rates in New York State are not 
justified. 

8. There are no collateral reasons for state or federal 
development at Niagara. 

9. The New York Power Authority is already going to 
be in the power business at the St. Lawrence. Isn’t that 
enough? 


Give the Customer What He Wants 


Ten thousand a year. That's not the office boy’s salary. 
It’s something even more startling. It’s the rate at which 
one power company, we are informed, is losing—not gain- 
ing, losing——water heater load. 

These customers are turning to LP gas for water heat- 
ing. They are doing so because LP gives them as much 
hot water as they want when they want it. They have 
decided they don’t like to wait while a leisurely 1,500-w, 
time-controlled heating element gets around to raising the 
temperature of water in a behemoth of a tank. - 

The International Nickel Co had a full-page advertise- 
ment in the Saturday Evening Post, June 12. The ad tells 
how the housewife can get “a cleaner, whiter wash” by 
using “super-hot hot water.” “So Dave got me an auto- 
matic gas water heater—one with a solid Monel tank,” 
she says in the ad. 

Electricity can heat water just as fast as gas can. But 
in many cases it doesn’t. It doesn’t because of off-peak 
time control and low-wattage units. 

Isn't it about time for more suppliers of electricity to 
look at water heating as a service to customers, to stop 
regarding it as a load that can be manipulated so as to fit 
into the system load curve? 

The time is past when water heater demand stuck out 
like a sore thumb in the picture of residential load. That 
was when average residential energy use was 300 or 400 
kwhr per year. Now, with the average approaching 2,500 


84 


kwhr, the water heater demand does not look so big as 
more and more it is surrounded by the demands of other 
major appliances. Also the automatic washer has greatly 
changed the habits of hot water use. The dishwasher, as 
acceptance of it grows, will change them more. This 
change operates to increase the demand diversity of the 
water heater load and to decrease the desirability of con- 
trol of it. 

Faster electric water heating, giving the customer what 
the customer wants, will lower the cost of electric water 
heaters, will make them easier to sell. And if the operating 
cost should be a little more than for gas, then the electrical 
industry is a very poor salesman indeed if it cannot sur- 
mount that obstacle by showing how much safer, cleaner, 
and more convenient is its way of water heating. 


Electricity Never Forgets. Do You? 


“Electricity never forgets the rules by which it operates.” 
This quotation is attributed by lowa Electric Light & Power 
Co men to Line Foreman Amos Scott. Workmen on that 
system are periodically reminded of this with noticeable 
effects on the accident prevention program. For best results 
the story must be repeated often enough to reach the new 
men entering the organization and to refresh the memories 
of those who have heard it before. 

If this basic fact could be fully appreciated and fre- 
quently impressed on the minds of workers throughout the 
industry, there would be fewer casualties in the ranks. 
Many comparatively young men who die each year with 
promising futures ahead of them would live to a ripe old 
age with a full lifetime of productivity behind them. It is 
a simple story. If it is understood and believed by those 
who need it most, it will be an invaluable story to the 
industry, and more importantly to those who work in it. 


Reddy—Aim—Wire! 


The title of this editorial was lifted directly from a 
recent issue of Reddy News, a publication distributed 
to clients of Reddy Kilowatt, Inc. It was lifted because 
it is a slogan which the entire electric utility industry should 
adopt. In Reddy News it headed a page of advertisements 
promoting adequate wiring. The word, “Reddy,” symbol- 
izes reliable electric service. The word, “Aim,” stands for 
planning for adequate home wiring. The word, “Wire,” 
stands for getting that adequate home wiring installed. And 
isn’t this just what every electric supplier wants its cus- 
tomers to do. So let’s not hesitate—“Reddy—Aim—Wire!” 


Federal Power Belongs to All the People 


A cooperative in Georgia is said to be offering $100 to 
the first person who can produce a parakeet which will 
say, “Clark Hill power belongs to the people.” Frankly 
we do not know what influence a parakeet chattering that 
sentence would have on anyone. But the idea is a good 
one. Electrical World has been saying that for years about 
all power produced by federal projects. And we mean all 
of the people—those served by co-ops, those served by 
municipal systems, and those served by investor-owned 
electric companies. 
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The Issue’s News Highlights . .. Third draft of atomic 
energy bill has been submitted to Congress with pros- 
pect considered good it will win full approval at the 
present session. 

Senate Anti-Monopoly’ Subcommittee, headed by 
William Langer, approves resolution calling for cessa- 
tion of negotiations on power contract between AEC 
and Mid-South Utilities and Southern Co. 


Three points of view on development of power re- 
sources are presented at Portland Hoover Task Force 
hearing. 


Strike of UWA-CIO at Ohio Edison Co continued as 
EW went to press. It began July 1 over an “outside 
contractors’” clause. This has been settled. Now 
negotiations are stalemated over wages—union asking 
16¢ package, company offering about 8¢. A federal 
conciliation panel of three was scheduled to meet 
with both sides in Akron late last week. 


On the heels of its defeat as bargaining agent for 20,000 
workers at General Electric Co’s Schenectady plant, 
United Electrical Workers, independent, announced 
acceptance of a 5¢ pay increase for its members at 
32 other GE plants. [UE-CIO, which won at Sche- 
nectady, termed acceptance an “abject surrender,” 
said its union intended to hold out. 


General Cable Corp announced it would install nation’s 
first press to extrude aluminum sheathing directly 
on an insulated cable core. Press will be purchased 
from a German company that developed it. (A Brit- 
ish sheathing press was described in EW July 5, p 59.) 


Special Presidential Envoy Eric Johnston reported that 
Israel and Syria, Lebanon and Jordan had accepted 
in principle the sharing of Jordan River water for a 
unified power and irrigation project (EW, June 21. 
p 32). 


General Electric’s proposal for tapping the AEC Han- 
ford, Wash., reactors for power, tabled by AEC, was 
reported under study by the recently created Pacific 
Northwest study team, made up of five private power 
companies. This scheme or another GE reactor plan, 
the report said, may be adopted by the team, said to 
be considering an atomic power plant to be worked 
into the Northwest Power Pool. 


The YFP-10, largest floating power plant in the world, 
was dedicated by the Navy in Jacksonville, Fla. The 
34,500-kw power ship, converted from a cargo vessel, 
cost $5.8 million, can be towed from port to port. 


Tokyo Electric Power Co began construction this month 
on an underground power station at Sudagai, 100 
miles north of the capital. To be completed in a year, 
the plant will supply 40,000-kw to the Tokyo area. 
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TRICAL WEEK 


Off the Washington Wire . . . Rural Electrification Ad- 
ministration power loans made during fiscal "54 were 
up over fiscal "53, REA announced. Totals were 
$167,104,000 during '54, $164,973,000 during °53. 


Senator Lister Hill (D-Ala.) charged President Eisen- 
hower has offered a “bonus” of from $90 to $139 
million to private power in ordering AEC to negotiate 
with the Dixon-Yates group to supply power to TVA 
and “avoid the continued operation of the TVA 
power system at maximum efficiency.” (Related 
stories, pp 86, 87.) 


Senator Wayne Morse, Oregon Independent, stalled 
final passage of a bill which would permit a local 
public utility district to construct the Priest Rapids 
project in Washington. 


Reclamation Bureau has awarded two more electrical 
equipment contracts to foreign manufacturers. A * 
$227,780 contract for three 20,000/26,667-kva out- 
door autotransformers went to the American Elin 
Corp, representing an Austrian firm. A $55,580 
contract for a 230-kv circuit breaker with interrupting 
rating power of 5 million kv amperes went to the 
Brown Boveri Corp, American representative of a 
Swiss manufacturer. 


Negotiations have been authorized for disposal of 
federally produced power in the eastern area of the 
Eastern Division of the Missouri River Basin. Ap- 
proximately 190,000 kw of capacity is available for 
commitment by the Bureau of Reclamation. A special 
summer pumping rate of four mills per kwhr has 
been set by the bureau for non-federal irrigations 
systems in the Eastern Division of the Basin. 


Carolina P&L sold its water properties in Morehead 
City, Beaufort and Snow Hill to newly formed 
Carolina Water Co for about $165,000. 


In the first of a series of scheduled meetings with cus- 
tomers, Bonneville Power Administration told North- 
west Public Power Association rate committee no 
rate increase was planned for the two-year period 
ending Dec. 20, 1956, but that some increase might 
be necessary after 1957. 


IBEW-AFL and New York State E&G agreed to a 
4% % wage increase . . . Detroit Edison and UWUA- 
CIO have agreed to pay hikes ranging from 5¢ to 
642 ¢ an hour, with a contract running until May 31, 
1955. 


Executive Changes . . . Albert W. Howard, general 
manager of Calgary Power Co, Alberta, was elected 
president of the Canadian Electrical Association for 
1954-55 ...J. F. Owens, Jr, vice president of North- 
ern States Power Co, was elected president of North 
Central Electric Association. 





Prospect for New Atom Law Is Good 


Congress gets third version of proposed measure and Capitol 
sources believe it has better than fair chance of winning full 
approval before House and Senate adjourn near end of month 


Prospect for passage of legislation 


to foster a nuclear 


power industry 


was “good” 
last week as Congress studied a third, 
highly-polished the 


pe sed law 


scaled from “fair” to 


version of pro- 


General Agreement Reached 


The latest draft host 
of compromises on controversial sec- 
tions of the far-reaching bill designed 
to chart the U. § 
field of atomic 
hers of the 

Atomic 


represents a 


course in the 
With mem- 
Committee on 


energy 
Joint 
Energy in general agreement 
on the language, Congressional sources 
now give it a good chance for full ap 
proval before Congress adjourns near 
the end of this month, 

Only section of the bill certain to 
spark warm debate on the floors of 
both which permits 
Energy Commission to enter 


houses is one 


Atomic 
into 25-year contracts with either pub- 
private 
power supply 

from President action 
ordering AEC to enter a contract with 


lic or utilities for 


This controversy arises 


electric 
Eisenhower's 


i privately financed utility group ad- 
iacent to the Tennessee Valley Author- 
87) 

While it is possible that debate on 


ity area (see story on page 


this will delay 


point final passage of 
that the Senate 
able to push it through. In 


the House 


the bill, it appears 


will be 
where debate is limited 
the problem of 


this of 


extended debate on 


other sections of the bill is 


much less of a problem 


Tentative Schedule 


Schedule for the atomic energy 
egislation takes this tentative outline: 
Report on the bill was to be filed late 
week of Con 
It was thought that the House 
might possibly begin floor debate on 
the bill The Senate 


might take it up this week or next 


last with both houses 


wress 


later this week 


Unless debate on the measure is ex 
tended beyond two or three days, the 
bill would be passed just after mid 


July 


86 


General aims of the latest version 
of the atomic energy bill are the same 
as in the earlier versions (EW, April 
26, p 6; May 17, p 123; May 24, p 6; 
June 7, p 7; and July 5, p 8). 


are to foster development of 


These 
peace- 
time nuclear power, provide a frame 


work for 


exchange and sharing 


information and nuclear material with 
friendly foreign nations, and outline 
AEC 
domestic nuclear power industry, AEC 


would be 


the duties of lo encourage a 
empowered to license and 
fuel for 
groups or 


furnish 
private 


nuclear public and 


firms to conduct 
research, develop, construct, and op- 
erate nuclear-fueled 


plants for pro 


duction of electric power 


Changes in Provisions 


Latest version of the proposed law 
contains 
drafts: 


these changes over earlier 


®@ Tougher antitrust provisions—Be- 
lore issuing a license for development 
construction or operation of a nuclear 
plant, AEC must notify both 
the Attorney General and the Federal 
trade Commission. If 
FIC 
the license would tend to violate any 
antitrust law, the FT( 


powel! 


either the At 


torney believes that 


General or 


must conduct 
a hearing into the matter to determine 
whether the license may be issued 
The applicant may appeal an adverse 
decision to the courts 


® Compulsory — cross-licensing of 
During a period of five years 


enactment of 


patents 


from law, any 


the new 
basic patent in the nuclear power field 
is subject to compulsory licensing if 
AEC finds after full hearing that such 
is desirable. Royalties and other con 
AEC 
Ihe federal 
government will continue to hold title 
to all patents in the weapons field 

® Guaranteed fissionable 
materials—AE( price for 
which it will purchase nuclear material 
produced incident to the 


of nuclear 


ditions may be prescribed by 


subject to court review 


price for 
may set a 


operation 
plants. Such a 
guaranteed price may be fixed for as 
long as seven-year terms as a method 


pow er 


July 12, 


of encouraging production of nuclear 
material 

@ AEC in 
guage has been deleted which would 
AEC pro- 


power nuclear 


power business Lan- 


specifically prohibit from 


ducing electric from 
sources over and above that produced 
by-product of its 


as a manufacture 


material. Committee 
this language 
unnecessary since AEC has no author- 
ity to 


of fissionable 


members argued was 


enter into the electric power 
business in this way. 

@ Preference to 
areas 


power 


high-cost power 
In issuing licenses for nuclear 
plants, AEC give first 


consideration to plants for high-cost 


must 


power areas where there is competi- 
tion among applicants or among plant 
designs 

® Military production of fissionable 
materials—New provision of the bill 
specifically prohibits the Armed Forces 
from producing 
excess of that produced in connection 
with utilization of facilities. 

@ Revocation of 


nuclear material in 


plant licenses 
Earlier versions of the bill would have 
permitted AEC to 
plant license for any false statement 
contained in the That 
false 
“material” statements in applications. 
® Control of technical and public 
information working for 
AEC, or in with 
ment atomic energy work are subject 
to a fine of $2,500 for revealing re- 


revoke a power! 
application. 
has been relaxed to cover only 


Persons 


connection govern 


unauthorized 
persons or persons whom they have 


stricted information to 


reason to believe authorized 
Provision 
have 
jected the receiver of such informa- 


tion to a similar fine, but 


are not 
to receive such information. 
in an sub 


earlier draft would 


this was 
dropped. 

Chairman of 
AEC is designated spokesman for the 
commission and is to preside at com- 
mission meetings. Otherwise he has 
the same authority and duty as the 
four other members. An earlier ver- 
sion of the bill would have designated 
him as “principal officer” of the com- 
mission, 


@ AEC organization 
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Anti-Monopoly Group Moves... 


... to halt negotiations between AEC and Dixon-Yates for new 
private power plants to supply TVA area requirements 


The Senate Anti-Monopoly Sub- 
committee has moved to halt negotia- 
tions between Atomic Energy Com- 
mission and a private utility group for 
a 600,000-kw block of power in the 
Tennessee Valley Authority area. 

The proposed contract, which Presi- 
dent Eisenhower has ordered nego- 
tiated, had previously been the subject 
of hearings by the Joint Congressional 
Committee on Atomic Energy (EW, 
June 28, p 88). It is certain to be 
pushed into the middle of House and 
Senate debate on broad changes in 
the Atomic Energy Act (See story on 
page 86) but is not likely to sidetrack 
the amended bill. 

Chairman William Langer, North 
Dakota Republican, made public a 
resolution by the Anti-Monopoly Sub- 
committee calling on AEC to cease 
negotiating the power supply contract 
with a utility group consisting of Mid- 
dle South Utilities, Inc, and The 
Southern Co. 


Would Check TVA .. . Under the 
proposal, the utility group would build 
a 650,000-kw steam-electric plant at 
West Memphis, Ark., to transmit 
power into the TVA system at Mem- 
phis, Tenn. TVA, in turn, would sup- 
ply a similar block of power from its 
system to AEC at Paducah, Ky. The 
arrangement would enable TVA to 
take care of its growing non-federal 
requirements without immediately ex- 
panding its own generating facilities. 

The Anti-Monopoly Subcommittee 
resolution said the Senate group had 
found “probable cause” to question 
the proposed contract during the first 
two days of hearings. The resolution 
went on to say “that the proposed con- 
tract should not be consummated and 
no further negotiations be had until 
the subcommittee has had time to 
complete its hearing and submit its 
report.” 

Subcommittee action came after 
hearing testimony from group which 
had sought to enter a competing bid 
for the power supply contract. This 
group, headed by Walter Von 
Tresckow of New York, proposed 
financing a plant in the Memphis area 
for later acquisition by TVA. 
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Officials of Middle South and The 
Southern Co were scheduled to testify 
before the Langer group late last 
week. Middle South is headed by 
Edgar H. Dixon and The Southern 
Co by E. A. Yates. Their offer is 
known as the Dixon-Yates proposal 


Doubts Free Competition . The 
Langer subcommittee said testimony 
received during the first two days of 
hearings gives “probable cause” to 
believe that the proposed AEC-Dixon 
Yates contract might not “be the re 
sult of free and fair competition with 
competing groups.” Other subcom- 
mittee charges against the proposal 
“(It) might involve a cost to the gov 
ernment greatly in excess of what the 
work can be obtained for from others 
which might amount to $90 million 
or more,” and “the general policy 
embodied in the contract might be 
contrary to the public interest.” 

Resolution was approved and the 
hearings held by Chairman Langer 
and Democratic Senators Estes Kefau- 
ver of and Harley M. 
Kilgore of West Virginia 
Republicans, Everett M. Dirksen of 
Illinois and Robert C. Hendrickson 
of New Jersey were not present at the 
hearings. 


Tennessee 


Testimony released by the Langer 


subcommittee indicates the Dixon- 


Two other 


Yates proposal was submitted in ad- 
vance of any specifications being fixed 
by AEC. A “data sheet” outlining 
such requirements was, the testimony 
indicates, handed to the Von Tresckow 
group when it sought to submit a pro 
posal. 

One controversy arose over the re 
quirement that firms seeking to supply 
the 600,000 kw of power have sui 
ficient reserve capacity in the plant to 
assure continuous firm delivery of the 
power. 


“Tailor Made” . Von Tresckow 
and TVA area Congressmen argued 
that this would put an undue burden 
on any firm not already conducting 
utility operations in the 
Albert 


area. Sen 
Gore, Democrat 
had previously hit at this requirement 
in a Senate speech in which he said 
the requirements were “tailor made’ 
for the Dixon-Yates group. 


In related 


Tennessee 


developments, Gov 
Frank Clement of Tennessee appealed 
to President Eisenhower for a 
ference to _ discuss 
policy on TVA. 
President’s 


con 
administration 
Clement said the 
order directing negotia- 
tion of the power contract indicates 
“a one-sided briefing on this most 
important of conservation projects.” 

President Eisenhower earlier told a 
news conference that he had directed 
negotiation of the contract in order 
to gain time to study the future of 
VA. He said TVA projects had 
moved to the periphery of its area 
and he thought the best thing to do 
was to determine how far the region 
should be built up at the expense of 
other areas. 


nity 


Congressional Activity on Power Bills 


Congressional activity on power bills introduced earlier in the session 


has been stepped up as the hoped for adjournment date of July 31 draws 


closer. Following action was taken: 


@ House and Senate have approved a bill permitting Grand River Dam 
Authority to construct Markham Ferry (Okla.) project with power capacity 


to be not less than 72,000 kw. 


® Senate Public Works Committee approved state or local public agency 


construction of Priest Rapids (Wash.) project. 


Committee revised bill 


passed by House to permit sale of surplus power to Bonneville Power 


Administration. 


® House Public Works Subcommittee approved bill authorizing addi- 
tional hydroelectric development at Cougar, Green Peter, and White Bridge 
reservoirs in Oregon and also bill permitting federal government or local 
interests to install and operate power facilities at Canyon Dam on Guada- 


lupe River, Tex. 


President Eisenhower signed a bill making it possible for Alabama Power 
Co to apply to Federal Power Commission for a license to build five power 


dams on the Coosa River. 




















































































































New Techniques in Dam Building 


Several techniques in dam 
building are being utilized in construc- 
tion of Dexter Dam on middle fork 
of Willamette River in Oregon 

Top photo shows 60-ton concrete 
bridge section being hoisted into place 
by a Manitowoc crawler type crane. 
Phe section was precast on the ground 
instead of being built high in the air 
between the piers supporting the big 


new 










































regulating gates 

Another innovation 
was building of tainter gates at dam 
site. Lower photo shows gate as it 
is hoisted from cradle where it was 
built toward the spillway slot which 
is framed between the piers. 
After the gate was placed in posi- 


construction 


two 


tion, it was welded permanently to , 


steel arms which will support it as 






it is raised and lowered to control the 
flow of the river. 

Contractors constructing Dexter 
Dam for Portland District of Army 
Corps of Engineers are C. J. Montag 
& Sons and McNutt Brothers. Dexter 
is the reregulating reservoir for 80,- 
000-kw Lookout Point Dam. Re- 
regulation is scheduled at Dexter in 
September 1954, with 15,000 kw of 
power to go on line in April 1955. 


Central P&L Maintains 
Service Despite Floods 


Overflowing Rio Grande _ River 
flooded out two hydroelectric plants 
and one steam station of Central 
Power & Light Co and made opera- 
tions impossible at another hydro sta- 
tion. But the company was able 
to maintain service to all of its cus- 
tomers with power from other plants. 

The four plants affected have a 
total capacity of about 15,000 kw. 
Flooded out were Devil’s River steam 
station, Lake Walk hydro station, and 
Devil’s River hydro station. All three 
plants are on the Devil’s River. Eagle 
Pass hydro station was not flooded 
out but the canal bringing water to 
the plant was washed out. 

Substation at Laredo, one of the 
cities most affected by the flood, was 
able to remain in operation though 
water on the outside of the building 
was 4 ft deep. Pumps were used to 
keep the water out of the station. 

Dwight Carlsen, vice president of 
the Texas utility, said there was little 
structural damage to the flooded 
plants. He estimated it would take 
six weeks to two months to get them 
back on the line. Work will consist 
mainly of drying out the equipment 
and cleaning it up. 


Soviet Union Announces 
Operation of Atom Plant 


Soviet Council of Ministers an- 
nounced late last month that a 
5,000-kw nuclear power plant was in 
operation somewhere in Russia. The 
announcement described the plant as 
“the first industrial electric station 
utilizing atomic energy.” 

The Soviet plant is comparable in 
size to experimental installations in 
Britain and the United States. 

The Russians also announced plan- 
ned construction of a 50,000-100,- 
000-kw nuclear power plant. 


Partnership Backed at Hearing 


Private utilities urge local participation in federal multipur- 
pose projects before Hoover group in Portland 


Witnesses at hearing conducted in 
Portland, Ore., June 28-29 by Hoover 
Commission Task Force on Water 
Resources and Power split into three 
camps on power development—fed- 
eral, private, and partnership between 
federal government and local groups. 


Partnership Advocates . . . Presenting 
the views of the three big Pacific 
Northwest utilities was Allen A. 
Smith, attorney. He argued in favor 
of partnership development, offering 
a six-point program on behalf of 
Pacific Power & Light Co, Portland 
General Electric Co, and Washington 
Water Power Co: 

1. Federal government should per- 
mit and encourage financing by local 
agencies of power facilities at federal 
multipurpose projects. 

2. Federal government should fi- 
nance costs of those parts of multi- 
purpose projects which are non-reim- 
bursable or partially non-reimbursable 
whenever local agencies are willing to 
finance cost of power facilities. 

3. No new government agency, 
whether federal or state, “having 
authoritarian power over regional de- 
velopment” should be created. 

4. Local people shouid decide 
whether they want to be served by a 
private utility, a cooperative, or a util- 
ity controlled by a political unit. Fed- 
eral government should make no at- 
tempt to influence local choice nor 
discriminate in treatment of local 
areas because of choice made. For 
this reason preference clause should 
be changed. 

5. Transfer of ownership of fed- 
erally owned generation or “back- 
bone” transmission facilities will not 
increase supply in the Northwest. 

6. Local agencies should build 
transmission lines connecting their 
generating facilities and federal gov- 
ernment should build “backbone” 
lines linking federal facilities. No lines 
should be built which duplicate any 
others. 

Sharpest supporter of exclusive fed- 
eral development at the hearing was 
E. W. Kenney, director of research 
and education, International Wood- 
workers of America, CIO. Kenney 
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asserted no private agency will or can 
sacrifice profits solely to provide for 
“social and economic justice.” Where 
flood control, irrigation, and recrea- 
tion are major consideration in de- 
veloping dams, private power interests 
must be secondary, he said. 


New Agency Asked . . . Organization 
of a regional corporation to take over 
operation of Bonneville Power Ad- 
ministration and direct development 
at hydroelectric power in the North- 
west, was advocated by Northwest 
Public Power Association. 

In a written statement, Gus Nor- 
wood, NPPA executive secretary, said 
the new agency would succeed BPA 
and would undertake scheduling of 
projects, construction of projects, and 
distribution of power generated by 
them. The plan calls for creation of a 
five-man policy making board with 
members appointed by the President. 

Norwood said the construction proj- 
ects would be financed by tax-exempt, 
federally guaranteed revenue bonds. 
However, he said, the agency need not 
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necessarily be a federal agency. It 
would have a certain amount of 
autonomy “not unlike the relationship 
of a city government with the gov- 
ernment of its state,” he said. 

Under the plan, Congress would 
authorize specific projects and the new 
agency would be free to construct 
them at will. 

Concluding his statement, Norwood 
reiterated contention made earlier in 
the hearing by other public power 
witnesses that power facilities in the 
Northwest should be organized on a 
“public basis.” 


Oppose Federal Participation . . . Op- 
position to federal participation in 
water resources development came 
from Edson Abel, assistant director 
of California Farm Bureau Federa- 
tion’s water problems department. 
Citing examples of operation of Cen- 
tral Valley Project, he claimed the 
federal government paid more atten- 
tion to increasing its authority than 
to orderly development of resources. 

The Portland hearing was the fifth 
and final hearing held by the Hoover 
Commission Task Force. Chairman 
Adm Ben Moreell said the group ex- 
pects to have its recommendation 
ready by November for inclusion in 
the full report being prepared by Com- 
mission on Organization of the Execu- 
tive Branch of the Government. 
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Changes in Capacity Reported to FPC 


PLANT ADDITIONS DURING MAY 


Utility 
Hamilton Municipal Electric Plant 
Hillman Light, Power & Water 


. Sebewaing Municipal Electric Light Plant 


Com Belt Power Cooperative. . 
Corps of Engineers 
Appalachian Electric Power. . 
Corns of Engineers. . . 

Dallas Power & Light. . 

West Texas Utilities 

Griggs Power & Light... 
Bureau of Reclamation. . 

Salt River Project... .. 

Pacific Gas & Electric. . 


Cepacity 
(Kw) 
10,000 
220 
1,250 
15,000 
40,000 
2,400 
40,000 
60,000 
5,000 
157 
40,000 
30,000 
3,600 


Plant Fuel 
Hamilton S 
Hillman H 
Sebewaing Ic 
Humboldt 
Ft. Randall 
Niagara 
Clark Hill 
Dallas 
Rio Pecos 
Big Piney 
Flatiron 
Kyrene 
Murphys 


PLANT RETIREMENTS DURING MAY 


Niagara Mohawk Power.. 

. New York State Electric & Gas 

. Dairyland Power Cooperative 
Montana-Dakota Utilities. 
Virginia Electric & Power. 

. Griggs Power & Light... 

M. Public Service Co of New Mexico 

Pacific Gas & Electric. 
Pacific Gas & Electric 


Riverside 
Oneonta 
Brightdale 
Gettysburg 150 
Woodstock No. 3 150 
Big Piney 80 
Belen 260 
Murphys 1,500 
Station “W"’ 5 600 


22,350 
320 
500 


H-—Hydro, |C—Internal Combustion, S—-Steam 


United States Capacity as of June 1 


Hydro, 22,650,142 kw; 
2,238,588 kw; Steam, 68,924,883 kw; Total, 93,813,613. 
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R. G. RINCLIFFE, president of Philadelphia Electric Co, points out calculator controls to 
three Franklin Institute spectators, Dr Nichol H. Smith, director of laboratories, Wallace A 
Hopkins, supervising engineer, and Henry B. Allen, executive vice president 


Network Calculator in Service 


Equipment donated to The Franklin Institute by seven electric 
utilities in three states has its first showing 


Executives and engineers convened 
July 1 at The Franklin Institute, Phil- 
adelphia, for the first showing and 
operation of its new Westinghouse 
Electric Corp ac network calculator. 
Claimed to be the largest now in serv- 
ice, this $400,000 calculator was given 
to the Institute by seven electric util- 
ities in Pennsylvania, New Jersey, and 
Delaware. 

The new calculator was already in 
use during its first showing for sys- 
tem studies by one of the sponsoring 
utilities, Others are awaiting the time 
scheduled = for 


these 


them. 
will 


Charges for 
studies cover the entire 
operating costs for the calculator and 
its staff 

Facilities are provided to represent 
28 generating stations, 270 transmis- 
sion lines, 90 loads, 50 tap-changing 
transformers and 90 capacitors. Con- 
trol equipment includes 152 indicating 
instruments and 2 control desks. The 
28 panels can operate as one integrated 
system, or split into 
smaller problems 


two parts for 
Total space, with 
offices and conference rooms, is 2,500 
sq ft. 

Sponsoring electric companies are 
Philadelphia Electric, Pennsylvania 


90 


Electric, Metropolitan Edison, At- 
lantic City Electric, Delaware Light 
& Power, Jersey Central Power & 
Light and New Jersey Power & Light. 
Representatives of these sponsors, 
with B. B. Young, chief of the insti- 
tute’s Power and Control Section and 
W. A. Hopkins, supervising engineer, 
comprise the committee in charge of 
the calculator. Young will serve as 
chairman. This committee will sched- 
ule board time among the seven spon- 
soring utilities their 
It also is permitted to assign 
any unscheduled util- 


ities, 


according to 
needs 
time to other 

Notable in the terms of the gift is 
the requirement that the calculator 
be used to encourage engineering stu- 
dents in power problems. Franklin 
Institute is in a unique position to do 
this because of its 130-year history as 
museum, library, and 
research labora- 
which the calculator be- 
a part, have participated in 
many projects for government and in- 
dustry, examples being development 
of the 280 mm atomic cannon and an 
improved axle bearing for 
cars 


planetarium, 
center. Its 
tories, of 


lecture 


comes 


railroad 


A-Plant Problems... 


. . . can be resolved only by 
building nuclear station, Mon- 
teith tells newsmen 


“Only by building a nuclear power 
plant can the industry learn how 
atomic power generation can be made 
economic and competitive. We can 
learn only by doing”, A. C. Monteith, 
vice president in charge of engineer- 
ing and research, Westinghouse Elec- 
tric Corp, told news conference at San 
Francisco July 2. 

We have a terrific development job 
ahead of us to make atomic power an 
economic tool for this country. Two 
jobs face us, he said. The first is to 
find out how to build a reactor—what 
materials to use—how to lick the big 
problem of corrosion. The second is 
to develop the design for an economic 
reactor that will stand on its 
without subsidy. 


own 


Orderly Development . . . Regarding 
a “crash” program for the develop- 
ment of nuclear plants, Monteith said 
the engineering must be worked out on 
an orderly and progressive basis. It is 
being overlooked, in certain places, 
he said, that a vast amount of devel- 
opment work lies between us and an 
economical design. The 60,000-kw 
nuclear plant to be built at Shipping- 
port, Pa., for Duquesne Light Co 
will not be an economical station, but 
it must be built, Monteith said. From 
lessons learned in building it, he said, 
will come the blueprint for an eco- 
nomical nuclear plant in the future. 

And the main objective should be 
a plant that stands on its own feet 
economically. The electrical industry 
cannot rely on government subsidies 
in any form to make the operation 
feasible economically. The primary 
problem is the reactor design. Enough 
reactors have not yet been built to 
obtain an economical unit, the West- 
inghouse official declared. 

However, Monteith continued, 
steam-electric stations of the conven- 
tional design will continue to provide 
the bulk of power in this country. 
Significantly, Monteith pointed out 
that efforts still are being made to in- 
crease the efficiency of conventional 
steam-electric stations. Westinghouse, 
he said, has completed the designs for 
a 5,000-psi, 1150F boiler with two 
stages of reheat at 1,050F. This unit 
would be coupled with a 200-250-Mw 
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turbogenerator as a minimum size for 
best efficiency. 

Monteith further emphasized that 
nuclear power will not necessarily 
mean the end of high voltage or extra- 
high voltage lines. Transmission lines 
still will be required for best system 
operation, even when nuclear fuel is 
competitive with other fuels. Further- 
more, backbone transmission systems 
are a vital factor in the consideration 
of overall national security, he said. 


Colorado Project... 
... is expected to win approval 
in Senate as soon as committee 
reports out bill 


California and conservationist op- 
position to the Upper Colorado proj- 
ect at the close of last week’s Senat: 
hearings failed to block almost sure 
committee approval of the billion-dol 
lar Upper Colorado project. 

Senate approval is expected in short 
order once the measure is reported 

Conservationists, as before, opposed 
Echo Park Dam in Dinosaur National 
Monument. But there was no talk of 
dropping this big storage 
from the Senate bill. 

It may be held as a trading point, if 
necessary, to get the bill through the 
House after the Senate acts. In event 
of a close floor fight, Echo Park might 
be sacrificed—with the hope that it 
would be retained in conference be 
tween the two houses and eventually 
confirmed in a vote on the conference 
report. 


reservoir 


Hoover Aide Asks Delay... Not even 
the appearance before the Senate com- 
mittee of a member of the Hoover 
Commission Task Force on Water 
Resources and Power, advocating a 
holdup on this policy-setting legisla- 
tion, was given much chance of slow- 
ing down favorable action either in 
committee or on the floor. Leslie A. 
Miller, former Governor of Wyoming, 
was the task force member to appear 
at the hearing. 

Californians attacked the plan for 
paying off the irrigation features out 
of power revenues after the cost of 
power features had been amortized 
with interest. Ex-Governor Miller op- 
posed the measure on the same basis. 
He expressed fear a precedent would 
be established for the financing of 
water projects. 
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Appliance Show in Chicago 


Sayre tells press group business conditions are excellent but 
customers have to be convinced to buy appliances 


Appliance manufacturers need 
dealer-distributor coverage, a sound 
sales training program, good products, 
new products and good sales points, 
Judson Sayre, president, Norge Divi- 
Corp, told the 
press conference at the opening of 
the Summer Appliance Show in Chi- 
cago on June 21. 

If a manufacturer has all of those 
things, said Sayre, he will not suffer. 
Sayre declared that business condi- 


sion, Borg-Warner 


tions are excellent, people have money 
in the bank and it is up to the dealer 
to convince them they should buy his 
product. Sayre declared that there is 
more action now on the part of manu- 
facturers to develop creative selling, 
something appliance men have said 
the industry has needed for the past 
seven or eight years. 

Changes were few in appliance lines 
at the summer However, this 
is not too unusual since most manu- 


show. 


facturers normally change their models 
in January or soon after that. 

General Electric Co displayed its 
new portable dishwasher with hose 
connection for the faucet at the kitchen 


sink. The portable dishwasher is a 


plug-in device and is expected to be 

permanently installed 
There is no installation 
The dishwasher has a 1/3 hp 
motor and a 750 w heating element to 
maintain 


a leader for 
dishwashers. 


cost. 


water temperature. Capac- 
ity is the same as that of the standard 
dishwasher. Height is such that it 
slips under the standard counter top 

Other products exhibited at the 
show included a tusque color (grey 
with a slightly blue-green cast) range 
by Hotpoint; a semi-automatic wash- 
ing machine by Kelvinator; a 9 cu ft 
“leader” model refrigerator with space 
for 42 lb of frozen foods by Norge; 
a new portable vacuum cleaner 11% 
in. by 6 in. by 7% in. weighing 7 Ib 
3 oz by Westinghouse Electric Corp. 
Westinghouse also showed a new 
9-cup percolator that makes 9 cups 
of coffee in 9 minutes. The appliance 
has 650 w and 350 w heating ele- 
ments 

Felevision sets in price ranges be- 
low those prevailing in the past were 
shown by GE, Crosley, and several 
other manufacturers. Sets of 17 in. 
and 21 in. sizes were listed to retail at 


from $159 to $179. 


‘oy "ee 


PORTABLE DISHWASHER was displayed by General Electric Co at Summer Appliance Show 
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Star City 
. aor HY Sumpter 4 
Overcrowded carrier current facilities e 


hampering load control and telemetering 


is met when Middle South system 


Natchez’ { 
Gloster--“Sy, 
Kent's Store~ 
Baton Rouge 
LEGEND River Crossing 


Louisiana Power & Light 
Gulf Stotes Utilities 
Arkansos Power & Light 
Mississippi Power @ Light 
New Orleans Public Service 


LOAD CONTROL for Middle South system 
centers in the Pine Biuff dispatcher’s office 


Installs Microwave Communications 


WILLIAM BREWER, Superintendent of 
Communications, Arkansas Power & Light 
Co, Pine Bluff, Ark. 


Overcrowding of carrier current fa- 
cilities turned the attention of Middle 
South Utilities, Inc, to the feasibility 
of installing a microwave system, of- 
fering maximum possibilities for ex- 
pansion and meeting communications 
requirements for power system op- 
eration. 

Rapid system growth, more auto- 
matic substations with supervisory con- 
trol, and new developments in load 
control contributed to the overcrowd- 
ing of Middle South’s communica- 
tions facilities. Additional load con- 
trol and telemetering channels of 
higher quality were obviously needed. 

To meet this need, Middle South 
has installed a microwave system for 
voice, load control, telemetering, and 
supervisory control, and combines its 
microwave system with two-way radio, 
carrier current, and a PBX telephone 
system. 

The Middle South system combines 
the systems of Arkansas Power & 


CONVENTIONAL TYPE TOWER, like that 
at Pine Bluff, Ark., station is 230 ft high 





Microwave Usages 


Operational Dispatching 


Supervisory Control 


Private Line for Gen) Plant Supts. 


Gen'l Office (Porty Line) 
Teletypewriter 


Telemetering 


Service 


Business Privote Lines 


MICROWAVE FUNCTIONS performed between the different points in 
the 492-mile system vary with the requirements of the localities. VHF 


4 


3/5! Circuit No 
oss SS 
Pine Biuff 
Sterlington 
W Monroe 
Notchez 


Tolals 
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Rex Brown 
B. Rouge 
Amite 


control circuits, 18 and 2B, from West Monroe to Columbia and 
New Orleans to Amite to extend equipment’s range are not shown 


Over Power System 492 Miles Long 


Light Co, Louisiana Power & Light 
Co, Mississippi Power & Light Co, and 
New Orleans Public Service, Inc., 
and extends from the Missouri state 
line to New Orleans. It is about 700 
miles long, north and south, and 300 
miles from east to west. 


Points to Reach . . . In designing the 
microwave system, the first step was 
selection of points the system would 
touch. Middle South needed facilities 
at the following: 

1. Pine Bluff, Ark., power dispatch- 
ing center of the system. 

2. Sterlington Station, Sterlington, 
La., major power plant in the system. 

3. West Monroe, La., division head- 
quarters of North Louisiana division 
of Louisiana Power & Light. 

4. Natchez, Miss., location of two 
plants of Mississippi Power and inter- 
change point between the systems of 
Louisiana Power and Mississippi 
Power. 

5. New Orleans, site of 
plants and headquarters offices of 
New Orleans Public Service and 
Louisiana Power, where Middle South 
has one of its operation centers. 

It was considered advisable also 
to establish microwave facilities at 


power 
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Rex Brown Station, Jackson, Miss., 
major plant on the Mississippi Power 
system and company headquarters, 
and at Baton Rouge, La., interchange 
point with and division headquarters 
of Gulf States Utilities Co and loca- 
tion of a major plant in that com- 
pany’s system. Ultimate plans may 
call for installations at all seven points. 


Length of Systems . . . Middle South’s 
microwave system will consist of 375 
miles in the main line between Pine 
Bluff and New Orleans and 117 miles 
in two branches. One 85-mile branch 
will stretch from Natchez to Jack- 
son, and a 32-mile line from a re- 
peater station near Kent, La., to Baton 
Rouge. 
The 20 
have five types of towers or supports. 
Iwo stations will be on the tops of 
power plant stacks, two on regular 
Mississippi River crossing transmis- 
sion tower shared 
with the microwave system of a pipe 
line company. Because of the substa- 
tion and transmission facilities 
rounding it and _ the insufficient 
clearance for guys, the tower in the 
substation yard at Pine Bluff is of the 
self-supporting type. Most 


microwave stations will 


towers, one on a 


sur- 


stations 


are on standard type, guyed towers 

The system will include 8,100 cir- 
cuit miles of communication, utiliz- 
ing 18 of a possible 24 channels. 
Separation of some channels into sec- 
tions will give a total of 22 separate 
communications channels. Provision 
has been made for complete standby 
Rf equipment, including a gasoline- 
driven standby power supply at the 
remote repeater stations where it is 
justified by the probability of inter- 
ruption to the regular power supply. 
Switchover to standby power supply 
will be completely automatic. 

Fully loaded, the new microwave 
system could be divided into two-way 
voice communications channels, These 
channels could be divided into 12,000 
circuit miles of voice communication, 
48,000 circuit miles of telemetering, 
and 12,000 circuit miles of 
visory control. If the system were 
devoted entirely to narrow band, tele- 
type, telemeter, or relay channels, it 
would have an ultimate capacity of 
216,000 circuit miles. The completed 
system will be the largest utility in- 
stallation ef its type in the country. 

Microwave equipment, operating at 
6.800 Mc, can furnish a carrier for all 
multiplex and sub-multiplex channels 


super 
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HORN-FED PARABOLIC REFLECTOR at Pine Bluff substation is at 
the ground level where maintenance presents no special difficulties 


and can be designed for continuous 


duty operations 


Antenna System ... A single antenna, 
consisting of a horn-fed parabolic re 
flecior mounted at ground level and 
i passive reflector on the tower, serves 
is both receiver and transmitter 
All equipment is at ground level where 
A de-icer 


on the parabolic reflector at the base 


it can be easily maintained. 


of the tower is thermostatically con 
trolled at 31 I 
that 


to prevent ice forma- 
with 
Inside the cabinet under 


Hon could interfere com 
munications 
the parabolic reflector, a small heater, 
controlled at 130 F, 


prevents condensation which could af 


thermostatically 
fect equipment performance. 

The Rf transmitting oscillator and 
modulator are combined in one tube, 
1 reflex klystron. Such 
cording to field reports, have an aver- 


tubes, ac- 


ige life of about 40,000 hr, but have 
not been in service long enough for 
determination of maximum life. 
Modulation voltage, applied di 
rectly to the repeller of the klystron, 
produces an FM output. This modu 


94 


lation voltage comes from the video 
amplifier which, in turn, is fed directly 
from the multiplex equipment. Multi- 
plexing is done on a frequency di- 
basis. The superheterodyne 
microwave local 
oscillator a klystron of the same type 
transmitter. Output of 
the receiver is connected directly to 
the multiplex equipment. 


vision 
receiver uses aS a 


used in the 


Channels . . . Through use of the 
multiplex equipment, the Rf carrier 
can be divided into 24 voice channels 
in each direction. These multiplex 
channels are FM, furnishing a normal 
audio band from 300 to 3,000 cps. 
Each of the 24 channels can be 


further divided by 


using audio fre- 
sub-multiplex equip- 


Two types of audio frequency 


quency carrier 
ment, 
are available, differing in band width. 

Narrow band audio frequency car- 
rier provides +30 cps deviation, but 
wide band audio frequency is capable 
of +150 cps Both sys- 
tems are FM shift with 
continuous carrier output. This type 


ot audio frequency equipment may be 


deviation 
frequency 
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PASSIVE REFLECTOR on top of the tower at Pine Bluff, together with 
ground level reflector (arrow), constitutes a single two-way antenna 


keyed or modulated by any standard 
telemetering equipment on the market. 
Load Control . . . Middle South is 
one of a very large group of inter- 
connected systems, each control area 
of which serves its own regional load 
while assisting in regulating the fre- 
quency by operating on a frequency 
bias type of tie-line control. There 
are five tie from the Middle 
South system to the frequency regulat- 
ing systems to the 


lines 


east. Two at 
Memphis and one at Batesville, Miss., 
join the Tennessee Valley Authority 


system. One at Collins, Miss., 


and 


one at Slidell, La., go to the Mississippi 
Power system. 


Load over the 
carrier current system, the new micro- 
wave system, or a 
the Middle South control cen 
ter at Pine Bluff. All information is 
automatically added, and net power 
and direction of flow are determined 

When load is off the pre-deter- 
mined schedule of power flow, auto- 
matic signals are sent to the stations 
on the Middle South system to cor- 


information goes 


combination, to 
load 
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buildings at the base of tower. Only parabolic reflectors are exposed 


rect generation to bring power flow 
over the tie lines to the pre-deter- 
mined Load control equip- 
ment is of the latest type, continuous 
load control and telemetering. 


values. 


Radio and PBX .. . In the North 
Louisiana division of Louisiana Power, 
trucks equipped with two-way radio 
cover areas beyond the range of the 
radio broadcasting station at West 
Monroe operating headquarters. When 
the microwave system goes into full 
will go 
West Monroe to 
Columbia where they will be picked 
up by a second two-way radio broad- 
The between 
West Monroe and Columbia will then 
be adequately covered. 


operation, messages over 


microwave from 


casting station. area 


Voice channels in some areas will 
be tied in through the PBX switch- 
board from 


several 


headquarters offices to 


local offices. This will make 


it possible to transact company busi- 
ness between these local offices and 
headquarters office over a combina- 
tion of regular leased telephone cir- 
cuits and the microwave system. 
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Selecting Tower Sites . . . The selec- 
tion of tower sites appreciably affects 
the economics of microwave instal- 
lation, first consideration being eco- 
nomical routing of the system. 

Obtaining the right-of-way can be 
simplified by considering ownership 
of the proposed tower site when the 
survey is first made. For example, 
when title is in an estate held for 
persons for guardians must 
act, it is difficult to obtain title even 
when an agreement has been reached 
on the price. Such a problem can be 
sometimes eliminated by a slight shift 
of tower location that will not affect 
the whole plan. 


whom 


Average tower spacing is 30 miles, 
minimum spacing 11 miles, and maxi- 
mum spacing 38 miles. 
high 


Towers are 
line-of-sight path 
from one tower top to the next over 


enough for 
the intervening terrain. They range 
in height from 120 to 270 ft 
age height being 225 ft. 

When towers can be located on 
high ground, the reduced tower height 
represents savings. But these sav 
ings may be more than offset by the 


aver 





CABINETS have been installed in the buildings at various microwave 
stations to contain the equipment. Interior at Pine Bluff is shown 









cost of an access road when the high 


ground is remote from public high 
ways 
Maintenance .. . The four areas set 


up for microwave system maintenance 
ire 

1. Arkansas, with headquarters at 
Pine Bluff 

2. North Louisiana, reaching from 
the Sterlington Plant to Wisner, with 
headquarters at West Monroe 

3. Mississippi area with headquar- 
ters at Jackson 
4. South Louisiana area with head 
New Orleans 


Trouble on the 


quarters at 
microwave equip 
ment causes the sounding of an alarm 
at area headquarters which sends out 
This signal is 


i maintenance man 


repeated to other area headquarter: 
Alarms ... Alarms sound when 
1. Tower light or lights go out 
2. Normal power supply goes « 


and transfer is made to emergency 
power supply. 
3. Rf equipment goes off, and 


emergency Rf equipment trips on. 
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Pulling Aerial Cable 


Corner Pulling Device 


= 


During installation, 12-kv aerial cable was pulled through single-wheel sheaves and tensioned while supported in the sheaves. Left 


photo shows cable pulling over a swampy area 


The double wheel sheave (right photo) was used for pulling cable at the corners 
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Aerial Cable Solves Feeder Problem 


E. R. STREED, Chief 
Wilmington, Del 


Engineer, Delaware Power & Light Co, 


During three years of operating with aerial cable, Dela- 
ware Power & Light Co has experienced two failures, 
both caused by gun shot damage. This record was estab- 
lished with approximately 25,000 ft of aerial cable installed 
on the company’s distribution system, the longest installa- 
tion being about 6,500 ft. 

The when the need 
arose to install 12-kv feeders between Edge Moor Power 
Plant and the northern part of Wilmington. The plant 
is along the Delaware River northeast of the city, between 


the river and the electrified main tracks of the Pennsyl- 
vania Railroad 


Difficulty 
sufficient 


company resorted to aerial cable 


was experienced in obtaining routes for a 


number of pole 


lines and 


adequate vertical 
the railroad tracks to permit open-wire 
Swampy ground made a duct line, requiring 
piling for support, uneconomic. 


clearance over 


construction 


Study of the problem evolved this solution: The use 
of underground cable for the first 500 ft outside the 12-kv 
substation at the plant and the installation of aerial cable 
to locations out in the load area wherever open-wire con- 
struction was impracticable. On this 
were installed. 


basis six feeders 


% 


Feeder Design . . . The feeders were designed to carry 400 
amp at 75% load factor. The aerial cable consists of three 
single-twisted conductors, each 400,000 cir mil copper. 
The cable has 17/64-in. ozone-resistant 


12.5-kvy grounded-neutral operation. 


insulation for 
Each conductor is 
covered with spiral aluminum-bronze tape. The cable is 
factory preassembled to an extra-high strength Copper- 
weld messenger. 

Although a %-in. Copperweld messenger was used on 
early cable, the more recently installed sections have a 
9/16-in. messenger. 

Except where higher ground clearances are needed, the 
cable is carried on a line of 30-ft creosoted yellow-pine 
poles, spans averaging 140 ft. The pole attachment 
permits installation of two cables suspended by hangers on 
opposite ends of the same through bolt. 

Where the cable crosses the railroad freight classifica- 
tion yards, it was found necessary to use a 240-ft span 
and to install the cable in a limited vertical space between 
the railroad catenary and signal wires. This section was 
suspended from an auxiliary messenger by cable rings and 
saddles. The entire assembly was wrapped with tape to 
protect the cable covering and messenger from corrosion 
by the sulfurous exhaust of steam locomotives. Three 
thicknesses of 4-in. tape were used. 
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Cable Termination 


Triplex Secondary 


Service Taps 


Photos above show installation details; at right, termination of the cable; at center, a distribution transformer with triplex secondary; 
and right, the service taps made to aerial triplex secondary. Aerial cable provides neat installations on both primary and secondary 
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And Pioneers Revamped Distribution 


The aerial cable was installed in 600 to 700-ft lengths. 
The messenger was joined between sections by compres- 
sion tension splices. The conductors were spliced in 
accordance with manufacturers’ specifications. The cable 
messenger was grounded at intervals not exceeding three 
spans and connected solidly to the guy strands at corners 
and dead ends. 

Lightning arresters were installed, and ground leads in- 
terconnected with the cable messenger where aerial cable 
was joined to open wire. Until now Delaware Power has 
used aerial cable on 12-kv circuits for continuous feeder 
mains without taps in the cable section. 


Construction Problems . .. There was no equipment avail- 
able to handle the large diameter cable assembly. Accord- 
ingly, the company worked with a steel specialties manu- 
facturer in designing a pole bracket with single and 
double-sheave wheel attachments that could be clamped 
to the pole. 

The steel sheaves have a drum diameter of 20 in. and 
an outside flange diameter of 26 in. Width between flanges 
is 6 in. 

During cable pulling, the single wheel was used on 
tangent poles and the double wheels on corners. Wheel 
hangers were arranged for dropping the single wheel on 
the pole side to permit transferring the cable to the pole 
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clamp. The cable was pulled through the sheaves from 
one end by a steel line and tensioned while supported 
in the sheaves. A ball bearing swivel was used between the 
cable and the pulling line. 

The tape, lashing the conductor to the messenger, was 
removed for about 2 ft on either side of the pole attach- 
ment after which the cable was suspended to the pole by 
clamping the messenger to a malleable iron aerial cable 
clamp using a %4-in. through bolt. Present construction 
cost is about $10 per ft compared with $2.50 for open-wire 
construction of equivalent capacity. 


Aerial Secondary and Service Cable . . . When copper was 
in short supply, aluminum aerial cable was adopted for 
both secondary and service drops for most construction. 

The cable for services is triplex, No. 2 all-aluminum, 
which has phase conductors insulated with 3/64-in. of 
polyethylene and a bare neutral. This cable has replaced 
the 3-wire, No. 4 copper open-wire services previously 
used for normal house connections. Open-wire drops of 
covered-copper conductor remain in use for 3-phase 
services and where larger than No. 4 equivalent conductor 
is required. 

Che aluminum cable is lighter and easier to install. The 
slight additional material cost is more than offset by savings 
in labor. The greater sag of the aluminum conductor 
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Extension Bracket 


Cable services in some instances are attached to extension brackets 
where triplex No. 2 all-aluminum makes rear-property connection 


under ice loading, however, necessitates maintenance of 
more clearance over streets and roads and to telephone 


drops 


Service Installations In present practice the service 
cable at the house end is held by a wedge-type grip on the 
neutral wire. This grip is secured by a bail to a washer- 
base hook screwed into the house support. The phase con- 
ductors are held to the neutral by taping at about 1 ft from 
the clamp 

In connecting the service cable to the house service, the 
construction wirebrushes the aluminum conductors 
with Penetrox A. The conductors are 


joined by tinned split-bolt connectors over which electrical 


crew 
and coats them 
adhesive tape is wound 

Although Delaware Power installed 44,000 ft of No. 4 
and 328,000 ft of No. 2 triplex all-aluminum service cable 
by the end of 1953, no trouble has developed up to this 
writing on any of it 


Triplex Secondary Cable . . . Most new housing in the area 
was laid out for rear property distribution, with pole lines 
being jointly used by the electric and telephone companies 
Increasing use of major appliances, dictated a flexible trans- 
former-secondary design providing optimum voltage regu 
lation. Delaware Power adopted early in 1953 a standard 
for the use of triplex aerial secondary cable in lieu of 
three openwire secondary construction 


This 


cable has 2 


aluminum 5/64-in. of 
ACSR Recently the company 
1/0 triplex cable for use on back-of-the-house buses 


triplex 0 phase conductors of all 


with Neoprene and a bare 2/0 


neutral purchased some 


This 


cable has not yet been installed 
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Distribution Layout . In a residential layout the sec- 
ondary cable is run continuously the entire length of the 
block. Transformers are of sizes required by anticipated 
loads, and break points in the secondary are determined. 
At the latter, phase conductors are cut and taped back. 
This arrangement permits easy shifting of the break points 
when loads call for additional distribution transformers. 

This plan also permits adjacent secondary sections to be 
tied by bridging over to avoid service outage when a 
transformer must be replaced. Bridging over also allows 
picking off a secondary section in the event of a trans- 
former failure. The plan has still another advantage: 
Services off a transformer secondary section can be sup- 
plied by dropping non-essential loads until a faulty trans- 
former has been replaced. The continuous secondary with 
breaks on phase conductors between transformer sections 
lends itself to secondary banking, a practice Delaware 
Power is studying and considering but which it has not 
yet adopted. 


Advantages . 
as follows: 

1. Flexibility of the transformer-secondary layout 

2. Less pole space is needed. Normally a 35-ft pole can 
provide space for a transformer installation and clearance 
to telephone attachments. Open-wire secondaries required 
40-ft poles. In a line of 35-ft poles any pole can accom- 
a transformer, and such flexibility reduces pole 


. » Advantages of secondary aerial cable are 


modate 
costs 

3. Compared with open-wire, aerial cable has a smaller 
reactive voltage drop, which is particularly important in 
limiting lamp flicker caused by the starting currents of 
low power factor loads. 

4. The aluminum conductor is lighter, and there is only 
one instead of three separate conductors to be sagged in. 
This reduces labor costs. 

5. Secondary and service aerial cable affords a construc- 
tion of maximum neat appearance. 


Deadending Cable . . . Secondary aerial cable is deadended 
by wrapping the neutral conductor around the pole and 
securing it with U-bolt clamps. The anchor guy strand 
holding the pole is attached in the same guy hooks 
supporting the neutral dead end. On poles between dead 
ends the cable is supported on porcelain spool insulators 
and a through bolt. The latter also holds the hooks for 
attaching service supports. 

Service connections are provided by spreading phase 
conductors from the neutral and tapping a short stub 
to each phase and the neutral. Service taps are made to 
the stub conductors, and tinned split-bolt connectors make 
The aluminum is wire brushed 
with Penetrox A before installation of the 

All joints are covered with tape. 

Spreading conductors enough to make taps for services 
presented some difficulties at first. When a 44-in. lay 
of cable was substituted for the 29-in. lay, more slack 
between the phase conductors and the neutral was obtained, 
making individual conductors 


and 
con- 


all connections. 
coated 


ductors 


separation of easier for 
tapping 

By the 1953, Delaware Power had installed 
64,000 ft of 2/0 secondary cable at an installed cost 
averaging 77¢ per ft. The company is convinced that its 
uses of aerial cable have been justified both economically 
and by operating experience to date. 


end of 
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General Electric sees promise of A-generated electricity at competitive cost 
to utilities in 5 to 10 years, puts faith in light water-moderated (above) and 
graphite-moderated (below) units that will compete, without government sub- 


sidy, with conventional fuel plants 


FRANCIS K. McCUNE, General Manager, Atomic Products Divi 
sion General Electric Co, Schenectady, N. Y 


Based on its studies of possibilities of harnessing atomic 
power for the generation of commercial quantities of elec 
tricity, General Electric Co has formulated the following 
four-part credo: 

1. That electric companies will own and operate a num- 
ber of atomic power plants within the next ten years. 

2. That some atomic plants will be full scale and, what is 
most important, will generate electricity at competitive 
cost, possibly within five and certainly within ten years 

3. That this will be accomplished without government 
subsidy for production plant construction or operation, 
and that government-supplied fuel will be priced at cost-of- 
production levels 

4. And that the 
earliest and most effective competition with conventional 
fuel plants in this country are: (a) The light water-moder 
ated and cooled reactor, and (b) the graphite-moderated 


two nuclear reactors best suited for 


water-cooled reactor. These have the greatest promise for 


the years just ahead 
Government Subsidy .. . In stating its belief that produc 
tion plants will operate without government subsidy, there 


the Atomic Industrial 


1954 


Adapted from a paper presented t 


panel, Washington, D. C., May 24, 
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Capital required need not bar competitive atomic power 


is no wish to detract from the immeasurable significance 
of the knowledge developed through Atomic Energy Com 
mission Ihe government's large expenditures 
for research and development of plutonium production 
reactors, mobile power reactors, and other power reactors 
form the base from which industry can proceed. It is 
believed, however, that production-size atomic power plants 
can be Such plants wiil stand on their 
own feet, so to speak; may sell products to the govern- 
ment; and certainly will buy fuel from the government. 
Trading with the government, however, need not be a 
subsidy 


contracts 


made economic 


The specific lines along which such atomic power plants 
should develop can be seen with some clarity today. These 
conclusions have been reached only after careful thought 

[he company’s entrance into atomic energy as a major 
operating and engineering contractor for AEC in 1946 was 
based on the belief that the future held great promise for 
the electric utility industry. In November 1951 it initiated 
its Own company-financed atomic power study after dis- 
cussions with the commission. The study was formalized 
contractually with AEC in October 1953 through a standard 
form of AEC study agreement covering the commission’s 
and the company’s obligations over the whole period from 
1951 forward 

This study is now a component of GE’s Atomic Products 
Division. Its functions are appropriate to a manufacturer. 
GE’s study cooperates rather than competes with utility 
study teams. Electric companies are GE’s customers. 

The study was assigned to appraising promising routes to 
commercial atomic power with the goal of making a choice 
as soon as a route showed real promise of arriving at a 
truly economical plant. The study has now given its de 
termination and its appropriate recommendations to man 
agement 


Table Fixed Charge Rates Assumed in Study 


Applied to Plant 
Yield on investment 5.7% 

Federal income and state taxes 5.7 

(25-year sinking fund at 6% 


interest) 1.8 


Depreciation 
Liability insurance 0.5 


Total fixed charges 
Aooplied to Land ea 
Aoplied to Nuclear Fuel Inventory 
Size of nuclear fuel inventory is 60% of the first 
cost of one reactor charge 


Financial Framework ... The financial assumptions (Table 
1) used to compute the cost of power from a given reactor 
plant have a significant effect on the end result. The 
frame work used is appropriate for measuring the merit of 
a plant of mature technology. We estimate the plant per- 
formance comparable to those 
in calculating the cost of power from a conventional plant. 


from an assumption 
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While the necessary research and development remain 
an important financial consideration to workers in this 
field, the company considers such costs separately, refrain- 
ing from mixing them with production estimates. Financial 
assumptions for the estimate are shown in Table I. The 
bases for most of these fixed charge rates are generally 
accepted. But the handling of long-burn-up fuel inventory 
may be new to utility people. The initial cost of nuclear 
fuel for one large reactor may be as high as $40 million, 
and the treatment of inventory has a significant effect on 
cost. 


Fuel Requirements . . . Initial operation requires a com- 
plete reactor charge of new fuel. As soon as the reactor 
starts, however, the value of this inventory begins to de- 
crease as the fuel is gradually consumed. When the sched- 
ule of loading new fuel and discharging used fuel has 
reached steady state, the fuel in the reactor will have an 
approximate average exposure of one-half. Thus, the re- 
maining value of fuel in the reactor is half of its initial 
cost. 

The other half of the initial investment in fuel must have 
been repaid. Money for this is available from operating 
income during the first year or so of operation. Operating 
income includes sufficient funds for fuel at the steady state 
rate of consumption. But, during the first year or so of 
operation, it is not necessary to add fuel while the original 
supply is being burned down to half exposure. Thus there 
is money enough to repay half of the initial fuel investment 
during the first few years of operation. 

A moderate external stockpile is needed in addition to 
the fuel in the reactor. It is assumed that this is 10% of 
one reactor charge. Accordingly, 60% of the cost of one 
reactor charge should be considered as the value of nuciear 
fuel inventory. 

Most of this is material in process, quite comparable to 
materials in process in a chemical plant. It is not subject 
to local or state taxes, nor is depreciation charged. Con- 
sequently, fixed charges of 9.6% are assessed on 60% of 
the initial investment in one reactor charge. 

Light Water Boiling Reactor Plant . . . GE believes that 
the light water-moderated and cooled boiling reactor, using 
slightly enriched metallic uranium fuel elements, can be- 
come competitive in the country’s higher cost fuel areas 
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Table Plant Data Assumed in Comnaring Boiling 
Reactor and Coal-Fired Steam Plants 
Coal 


Plant 
300 Mw 


Boiling Reactor 
Plant 
Electrical output 300 Mw 
(net capability) 
Plant utilization factor 0.8 0.8 
450 F (sat.) 1,000 F 
421 psia 1,450 psia 
24% 35% 
1,240 Mw 857 Mw 


Steam temperature. 

Pressure 

Net plant thermal efficiency 
Heat generated. 


EASY SPEEHENEPRETY 71 COLA 
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Fuel to start a nuclear reactor may cost $40 million 


Table Ill_—Estimated Investment in Boiling Reactor and 
Coal-Fired Plants 


Boiling Reactor 
Plant Plant 
Physical plant $195 per kw $140 per kw 
Land.... : 2 2 
Engineering re 15 11 
Start up... Ae 14 7 
Nuclear fuel inventory 17 


Coal 


$243 per kw $160 per kw 
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in the near future. The light water boiling water reactor 
was originated by Argonne National Laboratory. In esti- 
mating the economy of a boiling reactor plant, compared 
to a coal-fired steam plant of the same capacity, we have 
selected plants each delivering 300 net Mw. It was assumed 
that both operate at base load with a plant utilization 
factor of 0.8. 

Table II shows the steam conditions, and Table III the 
estimate of investment. 


Table IV—Cost of Electricity Computed from 
Assumptions 


Boiling Reactor 
Plant Plant 
Fixed charges 4.65 mills per kwhr 3.0 mills per kwhr 
Operating cost .710 o 
Fuel 1.35 3.4* 


Coal 


Total 6.7 mills per kwhr 
* Coal at 35¢ per million Btu 


6.9 mills per kwhr 


HIVE tHe 


Each item, except land, has been estimated somewhat 
higher for the atomic plant than for the conventional plant 
for obvious reasons. The fuel inventory charge, $17 per 
kw, is a substantial item in the atomic plant. On the other 
hand, the customary coal reserves in a conventional plant 
are insignificant in relation to the total investment. Table 
IV compares the estimated costs of electricity generated 
by the two plants. 

The figures in Table IV have been computed by using 
the financial assumptions previously outlined. It shows 
the resulting stand-off in the cost of electricity is 6.7 mills 
per kwhr for the atomic plant and 6.9 mills per kwhr for 
the conventional plant on the basis of coal at 35¢ per 
million Btu, a price paid in a number of sections of the 
country . 

The atomic plant’s fixed charges are higher and the 
estimated operating costs slightly more. The decisive dif- 
ference lies in the relatively low fuel cost which is 1.35 
mills for the long-burn-up fuel. 
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Atomic Plant Fuel Costs . . . Details for estimating fuel 
What may be 
stated is that the estimated fuel cost includes the estimated 
cost of enriched uranium, the cost of other materials which 
may be used, and the cost of the fabrication of complete 
canned fuel elements impervious to water. 


costs are subject to security regulations. 


But the most important assumption is the exposure which 
this fuel element must reach before discharge from the 
reactor. The value assumed for this estimate is an exposure 
of 10,000 Mw days per ton. This somewhat unfamiliar 
unit is equivalent to a fissioning of about 1% of the total 
atoms of both kinds of uranium, It includes the fissioning 
not only of part of the U-235 atoms present in a fresh fuel 
element, but also the conversion of a significant number 
of U-238 atoms to plutonium and subsequent fissioning 
of them. Burn-up of 1% of the total atoms is consumption 
of more than the total percentage of U-235 atoms in un 
This is 0.7% 


A multitude of technical problems remain to be solved 


enriched natural uranium. 


in the research, development, and design of a boiling re- 
actor power plant. Most of these appear to be reasonable 
in scale and susceptible to straight-forward investigation 
and solution. But one problem dominates the entire future 
of this reactor, as well as any long-burn-up heterogeneous 
reactor. That problem is the development of a satisfactory 
fuel element. 

Such development is a major undertaking, having many 
aspects and a number of possible avenues of solution, and 
remains an important problem. Many AEC laboratories 
and production facilities are tackling it, and many groups 
of experts are confident that an adequate solution will be 
found. 


Cost-Market Price Ratio . . . The cost of long-burn-up 
fuel for such a reactor varies almost linearly with the mar- 
ket price of natural 
market 
and 


uranium. Accordingly, a_ rising 
uranium 
favorable, 


favorable. 


make such a less 


market 


price would reactor 


a declining would make it 


more 


Consequently, certain must be 
made concerning the uranium market trend before any 


decision on the amount of effort to be devoted toward any 


assumptions 


reactor employing long-burn-up fuel. 

In the absence of continuing military demands in excess 
of supply, there seems to be no reason to expect a rapidly 
rising price of uranium. It seems doubtful that military 
needs will continue indefinitely at the current high level. 
GE anticipates a decline in uranium prices during the time 
the atomic power industry is undergoing its initial expan- 
sion. 

Enriched fuel, of course, is now available only from the 
government’s gaseous diffusion plants. Since another im- 
portant assumption must be made, the one GE favors is 
that the government will sell enriched uranium from its 
gaseous diffusion plants to the electric utility industry for 
use as a fuel at a fair price. Whether title for this passes 
from the government to the operating companies is, of 
course, an important consideration, but not one which 
necessarily affects the availability or cost. It is our opinion 
that Congress will make such fuel available to the power 
industry. 


GE foresees an excellent future for the light water boil- 
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Boiling water and graphite reactors are contenders 


ing reactor plant because of its many similarities to con- 
ventional steam plants. Its adoption by the utility industry 
should be relatively easy. The moderator and coolant are 
both ordinary water. Chemical separations plants are not 
needed. The boiling reactor has demonstrated safety ad- 
vantages so that operating companies can select plant sites 
as available within their systems. Adoption by operators 
is a relatively straight-forward matter. 


Graphite Reactor Plant... . 
dorsed by GE is a 


Another type of reactor en 
the graphite- 
moderated water-cooled reactors with which the company 
has been producing plutonium at Hanford since 1946. It 
is our belief, based on long experience and extensive knowl- 
edge of what these reactors can be made to do, that they 


direct descendant of 


deserve very serious consideration for power generation. 

The plant size considered here is quite large, having a 
net electrical capability of 700 Mw reactor 
Graphite reactors tend to large sizes for the sake of econ- 
omy but are not necessarily limited to such large sizes 
A graphite reactor might be cooled by boiling water which 
would make it economic in smaller sizes. Table IV sup- 
plies the rating of the 700-Mw plant 


from one 
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Table V—Plant Data—Graphite Reactor 


Electrical output 

(net capability) 
Plant utilization factor 
Steam temperature 


700 Mw 


0.85 
370 F (sat.) 
180 psia 
540 F 
390 F 

23% 
3,000 Mw 


Steam pressure 

Coolant outlet. 

Coolant inlet 

Net plant thermal efficiency 
Reactor heat rating 
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The 700-Mw net electricity for sale is obtained from five 
150-Mw turbine generators which take steam at 370 I 
from 30 heat exchangers 
trom the reactor at 538 I 
overall plant thermal efficiency 
develop 3,000 Mw of heat 
mated investment in such a plant 


The heat exchangers take water 
388 F. The 


reactor to 


It is returned at 

requires the 
fable VI summarizes the esti 
Che $277-per-kw figure 
in Table VI is attractive for a plant of thoroughly demon- 
What is 
Table VII 


strated technology attractive is the estimated 


power cost in 


Why Wait? ... The values in the estimate given in Table 
Vil are 


There is no guesswork 


derived from actual construction experience 
GE has developed the engineering 
over many years of technical effort, and the basic engineet 
ing is essentially finished. 

Why then does the industry wait? 

This plant, like the boiling reactor, depends upon a long 
burn-up fuel element which, unfortunately, is not yet avail 
able. The low fuel cost of 1.0 mills per kwhr is based on 
an exposure of 10,000 Mw days per ton 


there yet, but will be. 


Technology isn’t 
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Table Vi—Plant Investment—Graphite Reactor 


$150,000,000 $914 per kw 
500,000 1 
12,000,000 17 
12,000,000 17 
19,500,000 28 


Physical plant 

Land 

Engineering 

Start up 

Nuclear fuel inventory 


$194,000,000 $277 per kw 


Table Vil—Cost of Power—Graphite Reactor 


Fixed charges : = . 5.2 mills per kwh 
Operating cost 0.6 
Nuclear fuel 1.0 


Total . 6.8 mills per kwhr 


qinenaentt | Mail 


There is one immediate contribution in the estimate in 
Table VII. It provides the industry with a sense of cer- 
tainty that the capital investment will not be so excessive 
as to preclude competitive atomic power. The values are 
not speculative. They are based on years of experience in 
the construction and operation of a number of high power 
graphite reactors which we know can deliver energy re- 
liably with a high capacity factor. This estimate provides 
the industry with a basis for proceeding confidently with 
active development toward specific goals and a reference 
with which to compare the performance of other more 
speculative plant designs. 

No inference should be drawn from the sequence in 
which this article presents, first, the boiling light water 
reactor and, second, the graphite reactor. They are con- 
tenders. What is significant is that both. involve many 
common kinds of technology and depend upon the devel- 
opment of long-burn-up fuel elements. Both depend upon 
a stable or declining uranium market price. Both depend 
on the government making available enriched uranium as 
a fuel at fair prices, although this factor is less important 
in the graphite reactor. 


Next Week—The 6th Reactor 


Next week’s issue of Electrical World will carry an 
article describing the liquid-metal fuel reactor 
(LMFR) system recently proposed by scientists of the 
Brookhaven National Laboratory, Upton, L. I. 

This proposed design was presented before the re- 
cent international congress of the American Institute 
of Chemical Engineers at the University of Michigan. 
Ann Arbor. 

According to the proposed design, the LMFR system 
will furnish steam at about 1,000 F, a temperature 
approaching that obtained in many thermal plants. 
This new reactor, the sixth thus far made public. 
makes fission heat definitely more competitive with 
conventional fuel in the generation of electrical power 
for commercial use. 
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Here Are ABC’s of 


Effective Capacitor Fusing Today 


Fuse links prescribed herein, for single or grouped capacitors, with- 
stand safe overcurrents and high surges of brief duration, but melt 
at approximately twice rated current to protect unit, bank, or system 


P. M. MINDER, Application Engineer, Line 
Material Co, Milwaukee, Wis. 


System and capacitor protection are 
the purposes for fusing capacitors. 

System protection can be achieved 
by fusing to remove a faulted ca- 
pacitor installation which could draw 
excessive current and damage equip- 
ment. Capacitor protection can be 
attained by fusing to interrupt over- 
currents which could damage one or 
more capacitors. In general, dis- 
tribution systems continue to oper- 
ate with a capacitor bank completely 
or partially out of service. 

Capacitor fusing is divided 
individual and group fusing. 


into 


Operating Requirements . . . Ca- 
pacitors can carry more than twice 
rated current for a limited time with- 
out being damaged. They can carry 
several hundred times rated current 
repeatedly for an extremely short 
transient period. Such high over- 
currents may be caused by lighting 
or switching surges. Lower over- 
currents may be caused by harmonics, 
overvoltages, or overcapacitance. 
can create moderately 
high overcurren‘s not harmful to the 
capacitors so long as they do not in- 
crease the rated kvar beyond 35%. 
Thus, a capacitor fuse should with- 
stand safe overcurrents but melt at 
about twice rated current to prevent 
The same fuse 
should not be damaged during short 
surges of high magnitude. The EEI- 
NEMA T (slow) links offer character- 
istics which satisfy the requirements 
of high surge withstand and melt at 
In the 
fusing tables, T links predominate. 


Harmonics 


capacitor damage. 


twice rated capacitor current. 


Individual Capacitor Fusing . . . Indi- 
vidual fusing, used on large capaci- 
tor banks, offers these features. 

1. Bank service is not interrupted 
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by failure of one or a small number 
of capacitors. 

2. Melted fuse gives positive visible 
indication of faulted unit. 

3. System fault is minimized in a 
delta or grounded-wye single series 
bank. 

4. Number of parallel units can be 
increased with minimum danger of 
discharge currents rupturing the tank 
of the failed unit. 

A shorted pack is the origin of most 
capacitor failures, and the increased 
voltage stress placed on the remaining 
packs causes progressive pack failure. 
This decreases the series impedance 
and increases the current through the 
fuse link. A properly selected indi- 
vidual fuse melts before all 
packs fail. 

Removal of the faulted unit before 
a complete short occurs, eliminates 
the possibility of discharge current 
flow from adjacent units. Thus, tank 
rupture due to discharge current flow 
is minimized and a possible system 
fault avoided. 


series 


Discharge Currents ... The maximum 
possible discharge current from one 
unit into an adjacent shorted unit can 
be shown theoretically to be inde- 
pendent of capacitor voltage rating. 
It varies directly with the square root 
of the unit kvar and inversely with 
the square root of the inductive re- 
actance between parellel units. This 
assumes that resistance is small in 
comparison with other constants. 
Calculations, confirmed experi- 
mentally, indicate that at rated volt- 
age the maximum discharge current 
from one 25-kvar capacitor into an 
adjacent shorted capacitor spaced 
7% in. away is approximately 4,000 
amp. Under similar conditions, the 
maximum discharge current from a 
15-kvar capacitor is about 3,000 amp. 
In a large bank all units of a series 
group could discharge into a com- 


pletely shorted unit. However, since 
increases with 
distance between the discharging and 
shorted units, only the unit next to 
the shorted capacitor could discharge 
maximum current. 

Total current through the shorted 
capacitor would be much higher than 
4,000 amp, but discharge current 
from each parallel capacitor would 
be 4,000 amp or less. The number 
of parallel units has no effect upon 
the discharge current from one unit. 
With individual fusing, the failing unit 
should be removed by its fuse before 
discharge current starts to flow 


inductive reactance 


Pack Failures . . . Although progres 
sive pack failure results in decreasing 
impedance and increasing fault cur- 
rent, there is no strict ratio between 
them because the voltage across the 
remaining packs also changes, except 
in a delta or grounded-wye bank hav- 
ing a single series group. Total voltage 
across the remaining packs becomes 
than the usual voltage across 
an unfaulted capacitor, but the volt- 
age across each pack increases. 
Voltage decrease across the remain- 
ing packs varies with the number of 
capacitors in parallel and series groups 
The greater the number of parallel 
units per series group, the smaller is 


less 


the voltage decrease across the remain- 
ing packs and the entire series group. 
Thus, in a large number of parallel 
units, voltage decrease is small, indi- 
vidual fault current high, and the 
individual fuse more readily removes 
the faulted capacitor. 

Voltage reduction that can be ex- 
banks of 


groups and parallel units when one 


pected in various series 
unit of a series group is failing is shown 
in Table 1 

The 


current 


ratio of unit fault to 
is also tabulated 
When a series group consists of a 


minimum number of 


normal 


parallel units, 
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Overcurrent Capacity, Surge Withstand and the Minimum Fault Current Establish 


Table |—For Floating-Wye Bank Table t—individual Capacitor Fuse for all Standard Units, based on Tin 
Voltage reduction across whole series group 


Fuse Links 
taining faili it and t i 
aon sh felling ae ea ee Assumptions: 25-kvar units only 
Floating-wye bank 


All capacitors made up of series packs of approximately 800 volts. 


z 
= 


Number Series Min. increase* Max. clearing 
of series packs to of current time— 
packs Fuse link fail times in seconds 





10T 2 2.5(3) 40(14) 
8T 4 3.7 20 


6T 4.2 10 


couuwwwnr = = = 
~<a — — 
~a=-O0O OOO @@ a Sb 


_~_ - 


1/5 5H 3.5 16 


N = Number of series groups. 
M = Minimum recommended number of parallel ° ° 5H 3.7 19 
units per series group. 
p = Ratio of series packs still good at the mo- 
ment of consideration to original number of ' 2.0 15 3H 12 3.7 . 50 
series packs of failing unit. 
Ew Voltage across series group containing failing 13.8 1.81 17 3H 
unit relative to the normal voltage across 
this series group with all units good. 
Ely ( ) For A system, one series group. 
“ » Current through failing unit with p series x Based on the worst condition, i.e., one series group with minimum number of parallel units.” For 
P packs still good; times normal current other combinations current increase will be higher, resulting in shorter clearing time of fuse. Heating 


through good unit of fuse prior to subjection to current considered; this heating during failure further reduces clearing 
time 


14 4.0 60 


Table {ll—Three-Phase Nominal Line Currents for Common Sizes of Capacitor Banks and Recommended Fuse 


Based on Tin Fuse Links 


41604 or 48004 or 72004 or 8320A or 12470A or 
2400 VA 2400/4160 Y 2775/4800 Y 4160/7200 Y 4800/8320 Y 7200/12470 Y 
Fuse Fuse Fuse Fuse Fuse Fuse 
Amps. Link Amps. Link Amps. Link Amps. 
45 10.8 12T 6.25 éT 5.41 6T 3.6 
75 18.0 20T 10.4 10T 9.02 10T 6.01 6T 
90 21.6 25T 12.5 12T 10.8 12T 7.21 8T 
135 32.5 30T 18.8 20T 16.2 15T 10.8 12T 
150 36.1 40T 20.8 20T 18.0 20T 12.0 12T 
180 43.3 50T 25.0 25T 21.6 25T 14.4 15T 
225 54.1 50T 31.2 30T 27.1 30T 18.0 20T 
300 72.2 ° 41.7 40T 36.1 40T 24.0 25T 
375 90.2 52.1 50T 45.1 50T: 30.0 30T 
450 108 62.5 65K* 53.9 50T! 36.0 40T 
525 126 73.0 80K* 63.1 65K* 42.1 40T! 
600 144 83.3 80K" 72.2 80K* 48.1 50T! 
675 163 93.8 81.2 80K** 54.0 50T' 
900 216 125 108 72.1 80K 
1200 289 166 144 96.0 
1500 361 208 180 120.0 - ; 
1800 433 250 216 144 125 83.3 


Notes: Higher fuse link ratings may be used as they do not exceed 50T or 80K, with the exception of fioating—neutral wye banks. Wye banks with a floating 


neutral should be fused with the link listed in this table to obtain proper performances. In multi-step switched banks or where two or more groupfused 
banks or where two or more group fused banks are very close together, the next higher size link should be used, except for floating-wye banks 

x Does not operate properly on floating-wye banks 

* Not recommended where the inductive reactance from source to the capacitor bank is less than 0.025 ohm at 60 cycles. 

* Not recommended where the inductive reactance from source to capacitor bank is less than 0.04 ohm at 60 cycles. 
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Fuse Link Sizes for Capacitors Whether Operating Individually or in Banks 


voltage decrease is comparatively 
large and resulting unit fault current 
low. Since the minimum parallel 
units per series group represents the 
most adverse condition for fuse link 
melting, the sizes of individual links 
for various banks are based on it. 

When a failed capacitor has been 
disconnected from its series group, 
the remaining units experience an 
overvoltage resulting from increased 
impedance. This overvoltage should 
not exceed 110% of rated voltage 
of the capacitors. 


Recommended Individual Fusing .. . 
Recommended fuse sizes in Table II 
are based on all the various factors, 
such as overcurrent capacity, surge 
withstand, and minimum fault cur- 
rent due to minimum number of 
parallel units. EEI-NEMA T links 
and L-M type H links have the de- 
sired characteristics. These T and H 
links can withstand inrush surges of 
2,000 amp. 


Link Sizes for Group Fusing 


138004 or 
7960/13800 Y 
Fuse 


Link 


7620/13200 ¥ 
Fuse 
Link 

6T*«, 3H* 
6T*, 5H 
6T* 
6T 
8T 
8T 

10T 

12T 

15T 

20T 

25T 

25T 

30T 

40T' 

50T! 

65K 

80K? 


Amps. 


6T*, 3H* 
6T*, 5H 
6T*, 5H 
6T 
6T 
8T 

10T 

12T 

15T 

20T 

25T 

25T 

30T 

40T' 

50T! 

65K 

80K? 


1.88 
3.14 
3.77 
6.65 
6.28 
7.54 
9.42 
12.6 
15.7 
18.8 
22.0 
25.2 
28.3 
37.7 
50.3 
62.8 
75.3 


1 Should be used in 100 ampere cutout. 
2 Should be used in 200 ampere cutout. 


CURVES (in AIEE Technical Paper 49- 
252) give current vs time for capacitor 
failure due to gas from internal arcing 


> 
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Capacitor Group Fusing . . . Require- 
ments for group fusing of delta, 
grounded-wye, or floating-wye ca- 
pacitor banks are essentially the same 
as those for individual fusing. Over- 
current capacity, surge withstand, and 
possible fault current must be con- 
sidered. A group fuse generally 
serves when individual fuses are not 
used and there is only one series 
group. Such capacitor installations 
usually are comparatively small and 
at distribution voltages. Unlike the 
individual fuse which clears before a 
complete unit short occurs, the group 
fuse clears after a complete unit short. 

The group fuse must coordinate 
with the tank rupture curve. That 
is, over its entire operating range the 
group fuse should interrupt fault cur- 
rent before tank rupture is imminent. 
The conditions for coordination 
illustrated in Fig 1. 

Group-fused capacitor banks are 
not recommended for locations where 
fault current may exceed 4,000 amp. 


are 


Doubtful Area 


Sate for Mony Conditions 


Time in Seconds 





Sofe Area 
Usually no Damage Beyond 
Slight Swelling of Case 


Beyond this magnitude, coordination 
with the tank rupture curve may not 
always be possible. The maximum 
size link for coordinated group-fuse 
protection is 50T or 80K. 

The 4,000-amp limitation does not 
impose severe restriction. Small 
banks are usually far enough from 
substations so that fault currents at 
the banks are less than 4,000 amp. 
Both large and small banks close to 
substations should be connected float- 
ing wye when individual fuses are not 
used. This connection, when one 
phase shorts out, limits fault current 
to three times rated current, minimiz- 
ing chance of a system fault. 

The application of floating-wye 
banks to systems having single-phase 
interrupting devices requires consider- 
ation of feedback possibilities. When 
one leg of a 3-phase feeder supplying 
a floating-neutral capacitor bank is in- 
terrupted by a single cutout or a single- 
phase recloser, feedback current flows. 

(Continued on page 200) 


(Between Curves No. / and 2) 


of 


Installation, but Occasional Crack in 
Seam or Bushing Seal May Occur _ 


Unsafe Area 
Rupture Occurs 
Frequently with 

Sufficient 
Violence 
to Damage 
Adjacent Units 


log 
106 
04 
03 
10.2 


10.1 
1008 
|0.06 
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DEAD-END STRUCTURE shows the connection between two bundled 
2/0 F Copperweld-copper conductors and the new 556.5 MCM ACSR 


Economic solution for this 110-kv line was to reconductor half for 
increased rating and to reuse reclaimed 2/0 F to bundle other half 


Bundle-Reconductor 
Combination Pays Off 


N. H. ERLANDSON, Transmission Engineer, Carolina Power & Light 
Co, Raleigh, N. C 


4 combination of reconductoring and bundling has 
effected a substantial saving tor Carolina Power & Light 
Co. The methods were used on a 40-mile, 110-kv, H 
frame transmission line between Wilmington and Jackson 
ville, N. ¢ Half of the 2/0 F original conductor was 
taken down and used to reinforce the other half by 
bundling. The removed conductor was replaced with 556.5 
MCM ACSR. Because the book value of 


conductor was much less than that of new 2/0 F, this 


the salvaged 


scheme proved to be more economical than three other 


plans considered 





Reconstruction of the line was made necessary by a 
new 200-Mw steam station at Wilmington. Board studies 
indicated that the line did not have the capacity to handle 
the additional load. Bundling had been considered on 
other company lines. Correspondence with the Los An- 
geles Water and Power Department revealed that they 
had bundled conductors during the war but had replaced 
them with larger conductor when it became available. 

F. C. DeWeese, J. L. Upchurch, and F. D. Jerome 
were assigned by the company to make a thorough study 
of the design, specifications, costs, and characteristics 
for bundling versus replacing conductor. DeWeese later 
devised the combination plan, and Upchurch was assigned 
the role of project engineer. 


Three Other Plans Considered . . . Three other plans 
were considered but rejected as not being satisfactory 
These were: 

1. Adding another line on a new right-of-way. This was 
deemed uneconomical and impractical. 

2. Replacing the conductor seemed feasible, and cal- 
culations based on the board study indicated 556.5 MCM 
ACSR would be most economical for the anticipated 
loading. But the problem was what to do with the 40 
circuit miles of 2/0 F conductor which would be taken 
down. 

3. Purchasing new 2/0 F conductor to bundle with the 
old. This plan has some merit as even this would be 
cheaper than replacing the entire line with larger conductor. 


Conductor Arrangement . . . When plans were laid for 
the bundling-reconductoring project, it was found that 
there was ample ground clearance on most of the section 
to be bundled. Therefore, it was decided to install the 
second conductor under the original rather than to yoke 
both conductors horizontally. Two 914-in. steel extension 
links were used on each string of insulators to hang the 
second conductor. The two links straddle the top suspen- 
sion clamp and hang down to straddle and support the 
bottom clamp 8 in. The pin which normally 
holds the clamp to the eye on the insulator string was 
replaced with a bolt long enough to allow for the two links. 


below. 


Dual Linkage . . . Because some difficulty was experienced 
in trying to keep the insulator strings vertical after the 
second conductor had been clipped in, an experiment was 
tried on the last ten spans on the Jacksonville end. In 
addition to the 9'2-in. links two 5'%-in. extension links 
were added to make the separation 12 in. instead of 8 
and to make a knee in the linkage. It is hoped this dual 
linkage will relieve the twisting effect. 

Dead-ends made on separate 
instead of yokes. Separation is 18 in. On heavy angles 
the conductors supported on separate insulator 
strings, one approximately 30 in. below the other. How- 


were insulator strings 


were 


TANGENT STRUCTURE in bundled line shows the wooden bayonets 
and flying taps for static wires and vertical position of conductors 
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ever, on the light angles the conductors were supported 
with the same link arrangement as on tangent structures 
with single strings of insulators. Spans were not long 
enough to justify spacers to separate conductors between 


structures. 


Static Wire . .. An additional problem was stringing static 


wire in the bundled section. It was built during material 


FLEXIBLE JOINT SUSPENSION has two 9'4-in. extensions pivoted to 
5'2-in. links. Most attachments have only one pair of 9'4-in, links 


restrictions and had no static wires. 
were lowered 3 ft, 


In most cases arms 
but 50 structures required bayonets 
for supporting the static wires. The section which was 
reconductored had been built prior to restrictions so had 
static wires installed 

The entire line was inspected closely before construction 
began. The inspectors found many arms and poles which 
needed to be replaced. The major portion of the line 


is in swampy terrain which impeded construction; yet 
the job was completed in about 342 months. 





SPINNER, a small cylindrical machine, can 
be easily handled by two linemen on pole 


FRANK E. TREAT, Electrical Engineer, 
Florida Power & Light Co, Miami, Fila. 


Installation of more than 100 cir- 
cuit miles of aerial cable for distribu- 
tion has enabled Florida Power & 
Light Co to develop methods for lash- 
ing cable with a spinner. Major in- 
stallations have been confined to trunk 
feeders, the laterals of which are fed 
from alternate services. But spinning 
has been used for secondaries as well 
as 4 and 13-kv primaries. 

Since launching its aerial cable pro- 
gram, Florida P&L has continued ex- 
periments with cable terminations. 
Starting with stress cones, it has modi- 
fied these and tried different potheads 
and rainshields for protecting termi- 
nauions 
Many 
nated by 


against climatic conditions. 
terminations are being elimi- 
making paper to 
where paper 


covered cables are the supply source 


rubber 
splices insulated lead- 
Where a 
terminal cannot be avoided, the com- 
pany anticipates the use of porcelain 


for rubber neoprene cable. 


which in contaminated areas will have 
an 18 than a 
distance. 

From its experience the utility has 


rather 12-in. leakage 
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Aerial Cable Installation 


concluded that the specifications for 
aerial cable installations require modi- 
fication and that its experiments with 
porcelain terminations must be con- 
tinued until suitable combinations of 
insulation and termination have been 
found. 


Program Launched . . . A devastating 
storm in September 1945, when ex- 
perienced personnel were in military 
service, showed the company that 
cable for trunk feeders speeds service 
restoration. But it had to choose be- 
tween cable in underground duct and 
aerial cable from the supply source to 
distribution centers. 

Installation of a duct system under 
an arterial street led to expansion of 
the plan. When main trunk feeders 
were removed from the overhead dis- 
tribution line, the remaining local dis- 
tribution could be fed by primary 
laterals from the underground system 
to the transformers on side streets as 
a supply source for rear property sec- 
ondaries. This permitted removal of 
pole lines from the arterial street. 

Buildings and other obstructions 
along the rear property lines called 
for cable that could obtain safety code 
clearances. As the area was semi- 
commercial, Florida P&L faced the 
possibility of installing at some time 
4-wire 3-phase secondaries. But it de- 
cided to install 3-wire single phase 
aerial cable by the spinner method 
on the presumption that the fourth 
conductor could be added later. 


Experiments with Spinner . . . South- 
ern Bell Telephone & Telegraph Co 
had lashed a second cable to one in 
the air and then a third to the two 
installed. Florida P&L, experiment- 
ing with a borrowed spinner, found it 
worked almost as well with three con- 
ductors as with one. Ease of installa- 
tion and the uniform configuration 
satisfied the utility; so orders for pre- 
assembled cable rewritten to 
carry an option permitting the order 
to be changed to one for component 
parts. 

When the spinner is used, the mes- 
senger may be purchased in lengths 
of ‘2-mile or longer and the con- 
ductor in varying lengths depending 
upon size and voltage classification. 
Lengths of 3,000 ft have been avail- 


were 


July 12, 


able in the 600-v and 5-kv classes. 
The length of cable per reel ranges 
from that figure down to 1,500 ft for 
the 15-kv class. 

The messenger is pulled in the 
length of the installation through 
either snatch blocks or pole pulling 
blocks. It is prestressed overnight 
and slacked off to the desired tension 
the following day. The conductors 
are then pulled in through pole pulling 
blocks and cable placing pulleys, the 
latter ganged together and placed at 
about 15-ft intervals. 

Once the cables on reels have been 
pulled in, they are bound to the mes- 
senger by means of the spinner. This 
device is a small cylindrical machine 
which, on being pulled along the mes- 
senger, lashes the cable securely to 
the messenger by means of two No. 
11 gauge, soft-drawn copper wires. 
These wires are on spools in the cen- 
ter of the spinner which rotates 
around the body as it moves forward. 
Two spirally wound wires support the 
conductors. Each successive length of 
cable is similarly handled to the end 
of the installation and spliced through 
later. 


Preassembled Cable . . . Preassembled 
cable comes in 1,000-ft lengths per 
reel. It is pulled in through pole pull- 
ing blocks; and where the cable 
crosses streets and public ways, some 
temporary supporting medium rnust 
be used to prevent blocking traffic. 
Each length of cable has a false dead- 
end until the second reel has been 
pulled in and the messenger spliced 
through. This installation calls for a 
parking space every 1,000 ft for a reel 
weighing about 5 tons. The messenger 
cannot be prestressed until all mes- 
senger splices are completed. 


Spinner Equipment Costs More .. . 
Equipment costs for installing preas- 
sembled cable range between $500 
and $1,000. Spinner method equip- 
ment costs $2,500 to $3,000. The 
difference is due, in part, to the use of 
pole pulling blocks and cable placing 
pulleys for handling about three times 
the length of cable in the latter 
method. The additional cost is justi- 
fied by the distribution of the weight 
of the cables along the messenger. 
This weight between poles may be 
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Methods Improved by Florida P&L 


750 lb or heavier, and its concentra- 
tion tends to deform the insulation 
permanently when the cables remain 
in the pulleys any considerable time. 

Offsetting the additional first cost 
of equipment, however, are the fol- 
lowing factors: reduced number of 
splices, saving in the installation of 
temporary supporting medium, saving 
in the cost of making false dead-ends, 
and neat appearance of the three 
cables in the assembly, which forms 
an equilateral triangle, apex down, 
thus eliminating manhandling oc- 
casioned by overriding of the cable 
on the messenger. 


Cable Insulation . . . Although its 
original intention was to use preas- 
sembled cable, Florida P&L exercised 
its option and took the equivalent in 
messenger and single conductor cables. 
As the initial orders were more or 
less on a test basis, the utility received 
an assortment of cables from several 
manufacturers. These included poly- 
ethylene insulated, without jacket; 
polethylene insulated, shielded, with 
polyethylene jacket; rubber insulated, 
unshielded, with semi-conducting jack- 
ets; and shielded with non-conducting 
jackets. 

Polyethylene insulated cables were 
tried first. These, being 1/3 less in 
diameter and 1/3 lighter than the rub- 
ber neoprene cables, are more adapted 
to the spinner. Today, however, 
Florida P&L spins almost exclusively 
the rubber-insulated, metallic-shielded, 
neoprene-jacketed cables for both 4 
and 13-kv applications. 

Aerial cable installation costs are 
affected by the costs of distribution 
system improvements and changes in 
connection with such an installation, 
which are difficult to isolate. Labor 
costs on the original installations did 
not vary appreciably for the 4-kv and 
secondary voltages, being about $2.50 
per ft. The total cost, when 13-kv 
cables were considered, varied on a 
per-ft basis from $4.20 to $9. 


tions presented the principal difficulty. 
Originally cables were terminated with 


Termination Practices . . . Termina- 


LASHING is performed by two No. 11 gauge 
soft drawn copper wires off interior spools 


These have been modi- 
fied, and various types of potheads 
and rainshields are still on trial. Stress 
cones were tried because many poles 
would have to be increased in height 
to accommodate the conventional pot- 
head. Potheads require vertical 
mounting and present a framing prob- 
lem when the aerial cable tap to dis- 
tribution facilities is below the cable. 
Fairly satisfactory outside contami- 
nated areas, stress cones on 13-kv 


stress cones. 


cable within such areas gave real 
trouble. 
Winds off the ocean January 


through March carry salt spray inland 
when there is little or no rain. The 
spray envelops terminations, lightning 
arrestors, and transformer bushings 
and as the moisture evaporates de- 
posits salt on the lee side of such 
equipment. This deposit has the ap- 
pearance of a painted line or chalk 
mark, 

When light rain soaks up the salt 
path, flashover occurs and may rup- 
ture the insulation when the termi- 
nations non-porcelain. Rain- 
shields are some protection but can 
be used only when the cable is verti- 
cal. Flashover, however, seldom rup- 
tures porcelain. 


are 


Tests on Porcelain Terminals . . 

Porcelain terminals on a test basis 
have been installed in a contaminated 
area north of Miami Beach. Although 
these terminals have flashed over and 
blown fuses, the porcelain has not 
been affected. These tests indicated 
that the terminations must be com- 
pound-filled to obviate internal leak- 
age and eventual rupture. The por- 


























celain enclosed termination seeming 
most satisfactory for pole changes and 
eliminating termination troubles is a 
porcelain pothead which has compres- 
sion grommet entrances at both ends 
and can be mounted in any position. 

When there appeared a need for 
more frequent sectionalizing to handle 
service failure, it was found that sec- 
tionalizing complicated the utility’s 
difficulties by introducing high im- 
pedance points and more terminations 
into the circuit. In the original in- 
stallation the tapping of individual 
phases was alternated along the cable 
route in the 4-kv lines. Florida P&I 
planned to tap the cable while en- 
ergized, but objections were raised. 
Anticipating the impracticability of 
tapping energized 13-kv cables, the 
utility tapped all three phases and 
brought them to switches. Obstacles 
to making 3-phase service available in 
the 4-kv installation were overcome 
by spinning the fourth conductor to 
the three installed. 


Experience .. . Rubber-insulated, neo- 
prene-jacketed cables contributed to 
some of the utility’s troubles. Such 
more susceptible than 
paper-insulated ones to steep wave 
surges and have less protection against 
mechanical damage. Whether light- 
ning was a cause is questionable, but 
it certainly contributed to the failures. 
One early service failure occurred in a 
3-conductor, 1/0, 5-kv preassembled 
aerial cable with a semi-conducting 
jacket. In an installation of about 


cables are 


'4-mile long, the failure occurred 2/3 
of the distance from the supply 
(Continued on page 205) 














PUBLIC RELATIONS 


Ad Costs Go Up and Down 


PUAA survey shows utilities are spending more money per 
customer but less in terms of per cent of gross revenue 


Advertising expenses of electric 
combination, and gas companies are 
The for- 


mer is true if the expenses are figured 
in cents 


increasing and - decreasing. 
per The latter is 
true if they are figured in per cent of 
gross revenue 


customer 


In 1949 electric companies’ aver 
advertising 
1953 


combination 


age expenditures were 
they 95¢. 
the 


for 


82¢:; in were For 


companies 
73¢ 
panies, 61 and 83¢ 
In 1949 the companies’ 
average advertising expenditures were 
0.62% of gross revenue; in 1953 they 
were 0.59%. For combination com- 
panies figures 0.59 and 
0.54% and for gas companies, 0.82 
and 0.81%. 
Between 


figures 


were 60 and gas com- 


and 


electric 


the were 


1949 and 1953 electric 


Wi AMUN NLA iu 


How Advertising and 


HUNT TENN AA UAT 


% Distribu- 
tion of Total 
Adv Exp of 
All Co's 
Replying 
Arith. 
Ave 


Arith. 


Ave. 
Publication Advertising 


Space 33.4 M9 


Production Cost 
Publication Ady 

Radio 

Television 

Billboard & Poster 

Direet Mail 

Window & Showroom 
Display 

Exhibits & Pairs 

Motion Pictures 

Miscellaneous Catalogues 

Dealer Helps 

Employee House Organ 

Bill Inserts 

Stockholder Annual 
Reports 

Salaries 

Stationery, Supplies, 
Mine 

Association Advertising 
Electric 
Gas 

Agency Fee 

Surveys 


Reporting 
Ttem 
Med. 
Ave. 


revenues increased 47% and gas reve 
nues, 61%. 

These figures are based on the 1953 
inalysis of utility advertising and pub- 
lic relations expenditures. The analysis 
was made by a committee of the Pub 
lic Utilities Advertising Association 
headed by Robert H. Bridges, adver- 
tising manager, Cleveland Electric 
Illuminating Co 

PUAA 


studies in 


made the first of these 
1941 to 1940 ex- 
penditures. They were resumed in 
1947 with a study of 1946 expendi- 
tures and have been made annually 
since then. 


cover 


The °53 study was based on ques- 
tionnaires returned by 47 electric, 50 
combination, and 59 gas companies, 
156 in all. These companies serve 
approximately 53% of all electric and 


TOU OUADUUDED {OVUOUAUCUUALALCUDOOOU OGL ABEL ADEE ALLE EPONY PUMBGPEREU LAD AA DEEN VENUES DOO ULL TBOU ROU PONE DEAR UNO OREN TTA 


Public Relations Money Was Spent in 1953 


Electric Companies 

% of Total 
Advertising 
Exp by Co's 


Cembinstion Companies 
% Distribu- % of Total 
tion of Total Advertising 

Adv Exp of Exp by Co's 

All Co's Reporting 
Replying 
Arith. 
Ave. 


Item 
Med. 
Ave. 


Arith 
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60% of all gas customers and take in 
60% of all electric and 56% of all 
gas revenues. Small, medium, 
large companies were represented. 

Other highlights of the report fol- 
low: 


and 


The average per cent of advertising 
expenditures for television by electric 
companies increased from 3.7% in 
1950 to 7.2% in 1953; so did expendi- 
tures by gas companies, from 5 to 
8.8%. But 
spent only 3.2% in 
they spent 5%. 

In 1952 only 27% of 
companies used television. In 
this percentage had risen to 60. 

A consistent five-year decline ap- 
pears in the per cent spent by electric 
companies for 


combination companies 
1953. In 1950 


the electric 
1953 


Item 
Radio 
Bill 
Billboard and poster. . 
Exhibits and fairs.... 
Motion pictures 


1949 
9.6% 
5.9 
5.4 
4.5 
2.0 


1953 
6.4% 
4.8 
3.6 
1.5 
0.6 


inserts 


Combination companies increased 
their expenditures for radio from 
6.9% in 1952 to 10.9 in 1953, and 
gas companies increased theirs from 
7.1 to 10.4%. Electric companies de- 
creased theirs from 6.7 to 6.4%. 


Better Living TV Show 
Switched to Sundays 


The “Better Living Television The- 
ater,” which has been carried on 
Wednesday evenings by many of the 
stations on the DuMont Television 
Network, is now being carried on 
Sunday evenings. The time remains 
the same, 10:30 PM (EDST). This 
change applies only to Station WABD 
and others getting the program over 
a cable. Local stations can provide 
information on the program in their 
areas. 

Additional program include: 

July 18—Joseph V. Santry, chair- 
man, Combustion Engineering, Inc, 
and Henry B. Sargent, president, Ari- 
zona Public Service Co. Film: “New 
Power for America.” 

July 25—C. H. Schweers, executive 
vice president, Allis-Chalmers Manu- 
facturing Co, and Sherman R. Knapp, 
president, Connecticut Light & Power 
Co. Film: “Hidden World.” 
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WASHINGTON COMMENT 


JESSE MOCK 


Chairmen of Congressional committees have and wield 
broad investigative powers which may sometimes be per- 
verted to their own personal benefit. 

The electric power industry does not have to look to 
history to find an example of the questionable use of this 


Senator Langer: investigative authority. 
: "behind the 
Chairman Who we“ 

Shoots From a 
Committee, public power partisans 


the Hip looked for a way to stall consumma- 
tion of a power contract involving 600,000 kw between 
Atomic Energy Commission and a private utility group. 
The contract would apparently delay any further expan- 
sion of Tennessee Valley Authority generation facilities. 

Now it may well be that Congress should take a close 
look at the proposed AEC-private utility contract which 
President Eisenhower has ordered negotiated. This is a 
matter of federal power and fiscal policy which is the con- 
cern of Congress. 


Last week 
doors of the 
Anti- Monopoly (Langer) 


closed 


Objectivity Questioned .. . But the public interest demands 
that such a Congressional inquiry be conducted fairly and 
objectively for the enlightment of both Congress and the 
public. Main aim of such an inquiry should be to give 
Congress guidance in either supporting or attempting to 
stall such a contract. 

Whether or not the Langer Committee, headed by Re- 
publican Senator William Langer of North Dakota, is the 
most appropriate group to conduct that inquiry is certainly 
open to question. 

There is first the question of the committee’s jurisdic- 
tion. As the anti-monopoly subcommittee of the Senate 
Judiciary Committee, it would seem to be mainly con- 
cerned with preventing illegal monopoly which results in 
restraint of competition or trade. The former chairman 
of TVA appeared to at least take the onus off such charges 
against private enterprise by openly admitting that even 
the TVA operation is monopolistic 

Said Clapp in Congressional testimony last year: “Elec- 
tric distribution and electric production anywhere in the 
country is by its very nature monopolistic it is that 
kind of business.” 

What does the Langer committee hope to gain by look 
ing into the monopoly aspects of a business which even 
in public hands is admittedly “monopolistic”? 

Next take a look at the makeup of the subcommittee to 
see if it is capable of writing the kind of objective report 
which may be required. We find the most active 
members of ‘the group are Langer, whose public power 
and anti-electric company views have been often expressed, 
and Sen Estes Kefauver of Tennessee, who is making TVA 
expansion a key issue in his current campaign for re- 
election. 


two 


If these two men are directing the inquiry, may Congress 
give great weight to its objectivity? 

Now take a look at the first group of witnesses. They 
were two spokesmen for a private financial group that 
were talking of building a generating plant for later acquisi- 
tion by the government. The third witness was to be the 
president of an engineering firm which this group had 
sought to hire. 
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From this lineup it was apparent that the Langer com- 
mittee wanted to try first to determine whether any undue 
pressure had been put on the engineering firm to prevent 
it from serving the financial group 


Subpoenas Served . . . Subpoenas which had first been 
served on officials of private companies which proposed 
the power supply contract were cancelled before the first 
closed-door meeting of the Langer committee. Unless 
testimony is taken from the electric company witnesses, 
the Langer group can hardly hope to present an objective 
report. ; 

Furthermore, in the past the Langer group has held 
hearings listening only to the public power views expressed. 
This occurred May 13 when spokesmen for Missouri and 
Oklahoma generation and transmission co-op told theit 
side of the story on the power integration contracts involv 
ing Southwestern Power Administration and electric com 
panies in the area. This testimony stands uncontroverted 
in Langer committee records since SPA and electric com- 
pany spokesmen were neither invited nor subpeonaed to 
give their side of the issue 

As far as can be determined, the Langer power hearings 
have come mainly at the direction of Chairman Langer 
with no approval or expressed disapproval of the Senate 
Judiciary Committee which supposedly holds this investi- 
gative authority. 

The status of committee chairman is such that other 
members of the committee have little opportunity to over- 
ride an investigation or assure its objectivity 

Running concurrently with the closed-door Langer ses 
sions last week was an open hearing by the Senate Rules 
Committee looking into the conduct of Senate committee 
procedures. The rules committee inquiry, duly authorized 
by the full committee, was sparked mainly by the activities 
of Sen Joseph R. McCarthy and his permanent investigat 
ing committee 

However if the rules committee come up with recom- 
mendations for limiting the power of committee chairman 
and fixing procedures for committee investigations, the 
Langer committee might be deterred from shooting from 


the hip as it sometimes does in electric power matters 


TECHNICAL NOTES 


ARCHER E. KNOWLTON 


Arsenical lead alloy sheath has good characteristics for 
severe conditions 
cable movement, 
for large expansion Vibration 
little trouble to cables in conduit on fixed bridges of stee! 


encountered on bridges—extremes in 


vibration, and limited manhole 


space 


loops causes relatively 


or concrete construction. 


Cyclic loads at or near the natural period of tie-lines 
in any probable set-up of interconnection will create 
magnified and uncontrollable tie-line load savings, will 
reduce the energy transfer capability, and may lead to 
instability. 


Amplitude of aeolian vibration of line conductors is of 
the order of 1 in., for galloping it may be 15 ft. Aeolian 
vibration may exist 60% of the time; galloping is infre 
quent. 
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Electric Power Statistics 


Peak Load t(Million Kw) 
Capacity (Million Kw) 
Production (Billion Kwhr) 

Hydro 

Fuel 
Fuel Consumption 

Coal (Million Tons) 

Oil (Million Barrels) 
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Over $5,000 Income for 
Average American Family 


Today the average American family 
has an income of over $5,000. That’s 
over four times what it was 80 years 
ago according to a study made by the 
National Bureau of Economic Re- 
search. Since the comparison takes 
into account price changes over a 
period of years, the fourfold increase 
actually represents real purchasing 
power. 

On a per capita basis, the average 
yearly increase has been about 1.9% 
over the eighty-year period. If this 
rate were maintained for the next 80 
years, the average family income 
would then be in the neighborhood 
of $25,000 (at 1953 purchasing 
power). Right now, such a neighbor- 
hood has the relatively sparse settle- 
ment of only 1% of the nation’s fami- 
lies. 


Cyclical swings . . . Of course 
the annual rate of real income per 
capita has seen marked fluctuations 
with recurrent booms and de- 
pressions. The expansion years have 
shown average annual increases of 
about 6% % while the off years aver- 
age to about 44% %. The 1.9% aver- 
age annual increase then represents 
the difference between these figures. 

One strong factor behind the in- 
crease in national income has been 
the fact that the nation’s tangible 
wealth has been growing at a sig- 
nificantly faster rate than the popula- 
tion. The exceptional periods were 
the thirties and during World War II 
when total capital declined while popu- 
lation kept on growing. Since then, 
however, rapid increases have served 
to offset that decline. 


Productive efficiency . . . Apart from 
the quantitative growth of capital and 
of the labor put into production, 
the Report stresses the greater skill 
with which these are put to use. 
“With a given dose of labor and 
tangible capital” the report states, 
“we have learned to produce a larger 
and larger volume of goods for con- 
sumption and investment; output per 
unit of input (a combination of labor 
and capital relative real cost) has 
risen somewhat under fourfold, or 
about 1.7% a year on the average 
during the past 80 years.” 
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MEMBERS of Conference Group on Co- 
ordination of Electric Industry Sales and 
Promotional Programs discuss its objectives 
at press conference in New York. At left, 
standing, is M. E. Skinner, Union Electric. 
Seated at table (1 to r) are Mort Farr, 
radio-TV dealer; R. K. Robinson, Robinson 
Electric; R. M. Johannesen, Johannesen 
Electric; J. Reed Hartman, Cincinnati 
G&E, chairman of conference group; and 
Roger Bolin, Westinghouse. The group 
announced its chief aim as. . . 


... Wiring Promotion on the Local Level 


The Conference Group on Coordi- 
nation of Electrical Industry Sales 
and Promotional Programs announced 
that its major objective for the im- 
mediate future would be the aggres- 
sive promotion of adequate wiring at 
the point of sale—a local-level drive. 
(EW, June 28, p 85; July 5, p 5). 

The announcement was made at a 
meeting with the electrical trade press 
held in New York, June 29. 

J. Reed Hartman, vice president of 
the Cincinnati Gas & Electric Co, and 
chairman of the Conference Group, 
said that all segments of the industry 
must step up the tempo of activities 
needed to capitalize on the increasing 
public awareness of the need for ade- 
quate wiring. He said electrical indus- 
try locally should organize itself fol- 
lowing the patterns of the successful 
local electrical leagues and adequate 
wiring bureaus. “We must tie in locally 
with national promotions in order to 
profit more fully from the national 
programs,” he declared. 

The associations represented on the 
Conference Group include: Edison 
Electric Institute, International Asso- 
ciation of Electrical Leagues, National 
Appliance & Radio-TV Dealers Asso- 
ciation; National Association of Elec- 
trical Distributors, National Electrical 
Contractors Association, and National 
Electrical Manufacturers Association. 
Hartman listed the following major 
benefits which have accrued to the 
associations as a result of the Confer- 
ence Group’s meetings and activity: 

1. Better understanding of the ob- 
jectives of the promotional and sales 
activities of each association resulting 
from across-the-table exchanges of 
ideas. 
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2. Appreciation by all segments of 
the industry of the problems peculiar 
to each segment in the formulation 
and activation of its sales and pro- 
motional programs. 

3. Wider dissemination of informa- 
tion within the electrical industry on 
sales and promotional activities result- 
ing in greater opportunity for the co- 
ordination of these activities. 

“Although these benefits are in- 
tangible, they lay the groundwork for 
future activity” Hartman said. “By 
getting to know each other better and 
understanding each other’s problems 
more fully, we are following the direct 
path to our primary goal—the better 
coordination of industry-wide sales 
and promotional programs for the 
achievement of their maximum ef- 
fectiveness.” 

Hartman pointed to the compilation 


and industry-wide distribution of a 
pamphlet called “An Inventory of the 
Sales and Promotional Programs of 
Six Associations,” which, he said, “for 
the first time, put together in detail 
the story of what each of us is doing 
as an organized industry group in the 
sales and promotional fields, so that 
each of us can better support the ac- 
tivities of the others and coordinate 
our activities with theirs.” 

It is the intent of the Conference 
Group to keep this information cur- 
rent and to encourage wider dissemi- 
nation of information among all 
segments of the industry, as well as 
to broaden industry support for these 
activities, said Hartman. 

The Conference Group 
broaden its base by 


plans to 
inviting other 
national electrical associations to join 
with it in its discussions. 


POWER BRIEFS FROM THE NEWS 


®@ Ontario Hydro-Electric Commis- 
sion has announced that tenders are 
expected to be called shortly for the 
powerhouse cofferdam of the inter- 
national section of the St. Lawrence 
Seaway—first phase of the $600-mil- 
lion power development. Construction 
is Slated to begin within a few weeks. 

@ Washington State Sportsmen’s 
Council at its 20th annual meeting at 
Wenatchee passed a resolution op- 
posing construction of the proposed 
Bruces Eddy and Penny Cliffs dams 
on Clearwater River in neighboring 
Idaho and a diversion dam proposed 


by Tacoma City Light on the south 
forth of the Skokomish River in west- 
ern Washington. Council claims all 
three dams would be detrimental to 
migratory fish life. 

@ A 32,000-kw plant on Formosa’s 
east coast near Hwalien was formally 
put into operation early this month. 
The $3.5 million hydroelectric plant 
was paid for largely with U. S. aid. 

®@ Rural Electrification Administra- 
tion has approved a $1,785,000 loan 
to Middle Tennessee Electric Member- 
ship Corp, Murfreesboro, Tenn., to 
provide system improvements, 





FINANCIAL 
‘Muny’ Rates... 


... in Cleveland will not be 
increased until next year, Light 
& Power Dept head reports 


Despite newspaper talk that the 
Cleveland, Ohio, Department of Light 
& Power will increase electric 
Director Emil 
will be no increase 


at least 


rates, 


Utilities said 


Crown 
until next 
And, he points out, it is 
not up to him but to the City Council 


fo grant a 


there 


yeal 


cut or increase in rates 
Crown said that he expects the munic 


ipality will make out about the same 


as last year in spite of a slight down 


turn in the rate of increase in sales 


Revenues Will Remain Steady ... In 


1953 the municipal plant had $6,639, 


390 in and 


revenues operating and 
maintenance costs totaled $6,110,008 
So far in 


3%, but 


1954, wages have increased 


that will be offset by a cut 


in coal costs of about 7%. Crown has 

1954 will 
1953 
The municipal plant has not added 


estimated that revenues for 


be about the same as shown for 


any large number of residential cus 
tomers and has no plans to do so 
The 50,000-kw 
be taken up 


will 
the 


city 


recently added 


almost entirely by 


wate! the 


pumping 


which are 


stations in 
gradually being converted 


to electric 


pumps instead of 


steam 
pumps. Consequently, the system is 


not now 


operating at full capacity of 
137,500 kw but will be when the water 
pumping stations are added to the 
list of customers 

The municipality has never had a 
rate increase in its history (since about 
1905) but has had some cuts granted 
by the City 


cuts 


Council. General 


1937 


rat 
were 
the 


made in 
last 


1939 
194] 


when street-lighting rates were cut 


and 


and 


one was made in 


New Election Asked 


The (Ore.) PUD 


plans to call a new election for a $4.5 


Union County 


million bond issue for purchase of 


Utilities Co hold- 
ings in the county, a proposal which 


California-Pacific 


was rejected in the primary election 
2.600 to 2,209 


another 
PUD 


Petitions for 


election were presented at a 


(Continued on page 202) 


Today in Utility Finance 


YIELDS (%) 


Preferred Stocks Common Stocks 


Quality 2nd 3rd Ist 2nd 3rd 


DATT 
July 1 


5.00 
June 24 


5.04 
END OI 


2nd 1054 2.90 
Ist 1954 2.82 
ith 1053 3.07 


tra O53 4 320 


& Chandler, Ine 


EARNINGS 


Earnings Per 
Common Share 
1954 1953 


Period "ryt Net Income 
Company Months Ended 1954 1953 
Arizona Publie Service 12 $3 ,462 ,000 
Consolidated Gas, Electric Light & 

Power Co of Baltimore 

Consumers Power 
Ei Paso Electric 
Middle South 
Montana Po 
Niagara Mohawk 


May 73,000 
May G00 5,578,000 
May 26 O11 21,959 , 849 
May 482 595,279 
May G68 497 , 236 
May 525 757,770 
Apri 26 752.000 381 ,000 
March : 139 , 194,424 
May 2 556 528 ,593 
May 566 ,027 427 .343 
May 4g 5,216 8 217,785 
May 14,686 , 389 3,971,388 3.47 3.30 


Utilities, consolidated 
wer & subsidiaries 
Power 

Electric P 
rampa Electric 
lexas Electric 
Texas Power & 
Weet P 


Potomac ower 
“ervice 
Light 


Penn Electric, consolidated 


Notes n 


Based on average shares 
Based on 840,387 shares in 1954 


snd 10,889,369 shares in 1953 


FINANCIAL 


outstanding; (b) Based on shares outstanding at end of each period 
ind 763,988 shares in 1953; and (f) Based on 11,556,036 shares in 1954 


Amount of 
Offering 
000) 


Offering 
Price 


Yield to 


Company and Description Public 


WEEK OF JULY 


SCHEDULED FOR JULY AUGUST 

Bonds 

outhwestern Public Service Ist mtg due 1979 

Missouri Power & Licht Ist mtg due 1984 

Consolidated Gas, Electric Light & Power of Baltimore— Ist 

1G8Y 40 

Boston Edison t mtg due 1984 18 

wer & Ligh ist mtg due 1984 30 

olitan Edison—Ist mtg due 1084 3 

Arkansas Power & Light Ist mtg@ due 19084 7 

Gulf States Utilities—Ist mtg dus 


1084 24 
idated Edison Co of N. ¥ t mtg due 1984 0 


($20 


‘ 


mtg due 


Conac 


Preferred Stock 
Service Co of New Hampshire 75.000 al 
California Electric Power— 105,000 sh $50 par 

Missouri Public 1,000 sh $100 par 
Vermont Public Service—10,000 sl 


Utilities 


Public $100 par 
Pervice 
{ entra 
( 


$100 par 4.65‘ 
julf State 160,000 st 


3100) par 
ithwestern Public § 4 


80.000 sh 8 
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commonholders 
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be a to underwriter 144.685 sh to be 
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In liana & 
Kansas 


M chigan I ectri ist mtg $16 500 
City Power & Light t mtg 10,000 
Hudson Gas & Electrix lat mtg 10,000 
Connecticut Light & Power tn 10,000 
Kentucky 15,000 


(Centra 


{ tilities lat mt 
Preferred Stock 
Central Hudson Gas & Electri 80,000 sh 
Common Stock 
New England Electric 
monholders on 1-for 
Kent ucky Utilities 
holders on about 1 -for 
Virginia Electric & 


Svetem—O10. 883 st to be 
10 basis 

about 228,678 al to be 
10 basis 


600,000 sh 


offered con 
offered common 
Power 
Notes a 


Merrill, Lynch 
poned; and (¢ 


Peabody & Co. underwriters; (b 
underwriters; (c 
Peabody & Co 


Postponed inde ‘initely; Kidder 
Fenner & Beane group 
First Boston Corp —Kidder 


Temporarily postponed 
Sold privately (f) Temporarily 
underwriters 


Pierce post - 
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OVER 1% MILLION new room air conditioners will be installed this year 


latest industry estimate. 


Heavy air conditioning loads need not 
tax your system capacity 


G-E Capacitors can release 
extra system capacity in voltage 
and thermally limited circuits 


THE MOST ECONOMICAL solution to low power- 
factor air conditioning load problems is offered 
by G-E capacitors. Installed in fixed and 
switched banks on overhead distribution circuits 
and distribution substation busses, capacitors 
reduce kva loading of overhead lines and sub- 
stations. And the switched capacitors can help 
regulate voltage—keeping voltage up right out 
to the ends of feeders. 


CAPACITORS REDUCE 
PEAK SUMMER KVA LOADS 


ER es on Ossie 
*HOTE THAT LOAD POWER FACTOR (2%) 1S TYPICALLY LOW AT TIME OF PEAK 


SUMMER PEAKS equaled or exceeded those of December in approxi- 
mately 50 utilities last year, and these are low power factor peaks as 
a direct result of increased air conditioning loads. 


shown above 


BENEFITS FROM CAPACITORS (1) they allow 
two to three times more load to be carried on 
voltage-limited circuits. (2) Capacitors release 
thermal capacity——-permit substations to carry 
more kilowatts. (3) They often pay for them- 
selves out of savings resulting from reduced 


system I’R losses. 


FOR YOUR SEASONAL AIR CONDITIONING 
LOAD PROBLEM investigate General Electric 
capacitors. For full information, get in touch 
with your G-E Apparatus Sales representative. 


General Electric Co., Schenectady 5,N.Y. 4.5 
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COST TO RELEASE KVA OF 
SUBSTATION CAPACITY 


t 

4 
te 

I 


KVAR NEEDED TO RELEASE ke 
ity 
o 


KVA OF SUBSTATION CAPAC 


* 90 
EXISTING POWER FACTOR % 


A 


WHAT IT WILL COST YOU. At 89% 
power factor, $20 of primary capacitors 
will release one kva of system capacity. 


Progress /s Our Most Important Product 
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CONSTRUCT OPERATE MAINTAIN 


SYSTEM DIAGRAMS projected on dispatching room wall eliminate expensive operating 
board. Any one of 40 diagrams can be selected and projected in 10 sec by either dispatcher 


SLIDE PROJECTOR and slide wheel are 


located in room beside dispatching room 


Slide-Projected Diagrams Eliminate Operating Board 


W. J. WORTMAN, Duke Power Co, Char 
lotte, N. C 


Use of equipment for quickly pro- 
one of 40 system 
grams on a screen in the dispatching 
Duke Co eliminates 
the need for an expensive operating 


jecting any dia- 


room of Power 


board, With this equipment diagrams 
can easily be kept current with sys 
tem changes and additions at a mini- 
mum of expense 

Cost of the was less 
than $1,000 compared with $8,000 to 
$10,000 estimated cost of a 
system that 


operating 


equipment 


modern 


operating board would 


furnish comparable con 


venience 
this maintenance 
cost has been about $175 a year (in- 


In four years of experience 
with equipment 
cluding two complete changes of the 
40 slides) 

the annual 


This is only a fraction of 
maintenance cost of a 
comparable modern operating board 
writer 


Designed and built by the 


and associates, this equipment con 


sists of a slide projector which projects 


standard 2 


slides onto a 5 by 
wall of the 
room The 
a shelf behind one wall 
It is a standard 1,000-w 


modified 


by 2-in 
7-ft screen on the dis- 
patching projector is 
mounted on 
of the room 
projector to allow the pas- 
sage of a circular slide wheel through 
the former slide holder slot 
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The slide wheel is fabricated of 
-in, steel plate, and is 30 in. in 
diameter. It provides for mounting 
40 2 by 2 in. slides, and is driven 
by a 115-v Selsyn receiver through a 
10-to-1 gear. The Selsyn 
transmitter control switch are 
mounted on a small panel located be- 
tween the two operating desks. This 
permits rapid operation by either of 
two dispatchers, normally on duty. 


reduction 
and 


Ihe screen consists of five coats 
of flat white paint on a plaster wall, 
surrounded by a 4-in., flat black mask- 
ing border. The projected diagram is 
approximately 5 by 7 ft. Any of the 
40 slides may be selected in less than 
They are numbered 


10 sec. con- 


secutively, and an alphabetical index 
of all maintained, 
indexed to the slide numbers. 

In making the slides it was necessary 
to redraw the system diagram, break- 
ing it down into approximately 30 
sectional sections 
were redrawn to exact scale so that 
each could be photographed in di- 
rect ratio on a 2 by 2-in. slide. 

The device has proven satisfactory 
for most operating requirements. 
Where an elaborate board is con- 
sidered necessary, this equipment 
would not be satisfactory; however, 
it is believed that there is a definite 
use for similar equipment in many 


stations is cross- 


diagrams. These 


utility operating offices. 


Chipper Reduces Tree Trimming Costs 


R. H. O'NEILL, Forester, Consumers Power 
Co, Jackson, Mich 


Improved overall efficiency and job 


production of tree trimming crews 


and better public relations have re- 
sulted from Consumers Power Co’s use 
of a new brush chipper for disposal 
of brush from tree trimming opera- 
tions. Studies of the field work pat- 
tern indicated that an average of 22% 
crew's time required for 


of a was 


July 12, 


brush handling alone. Often in subur- 
ban and resort areas, where long hauls 
were required, this ran as high as 30% 
to 40%. 

A first trailer-mounted brush chip- 
per was bought in 1953. It is hauled 
behind a regular tree-trimming truck. 
A chip hopper, to catch all chips, is 
carried on the truck. With the chipper, 
brush can be handled in 50% 

(Continued on page 118) 
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1. AUTO-SWITCH CAPACITOR EQUIPMENT quickly Zs 
and easily installed requires minimum connections for 
energizing, and offers selection of either cross-arm 


or direct-to-pole mounting. 


STACK-RACK CAPACITOR EQUIPMENT is fac- 
tory-assembled and shipped as a unit, permitting 
faster, more flexible installation of bulk kilovars. It 
can be used on any distribution or transmission circuit. 


4 ways to beat the problem of air conditioning 


3. SECONDARY NETWORK CAPACITORS 
for vault and subway use can operate in 
high ambients, require minimum space, 
are easy to mount, give low cost per kvar. 


4. RESIDENTIAL SECONDARY CAPACI- 
TORS, both 3- and 5-kvar units, can be 
mounted in any position and have separate 
stud to simplify grounding connections. 


loads—all with capacitors 


During summer months, low power factor air conditioning loads 
create a serious problem for utilities--particularly those in warmer 
climates. The high kilovar content of these loads overburdens trans 
formers, causes excessive voltage drop and high power losses. Here 
are 4 ways G-E Capacitors can help solve your summer load problem: 


1. AUTO-SWITCH CAPACITORS for distribution feeders release the 
same thermal capacity as substation capacitors but provide up to 
14 more loss reduction benefits and better svstem voltage regulation. 


2. STACK-RACK CAPACITORS for bulk kilovar supply permit build 
ing block capacitor banks for all distribution and transmission voltage 
and kvar ratings. Preassembled stack racks reduce installation time 
and costs, are easy to move or add to. They are completely flexible to 
meet load growth and shifts in demand. 


3. SECONDARY NETWORK CAPACITORS for cities, increase power 
factor near the network load, thus releasing needed capacity in ex 
pensive, thermally limited, network equipment; and increase voltage 
levels on the system .. . particularly important in case of feeder or 
equipment outage. These G-E capacitors are designed to meet the 
demands of high temperatures, limited space, and water conditions 
often found in network vaults. 


4. RESIDENTIAL SECONDARY CAPACITORS for urban areas reduce 
losses, raise voltage levels and permit full utilization of transformer 
kw capability. They provide an effective, inexpensive means of off 
setting decreasing residential power factor, especially in southern areas. 
FOR MORE INFORMATION on how you can solve the problem of air 


conditioning loads with G-E Capacitors, contact your G-E Apparatus 
Sales Representative. General Electric Company, Schenectady 5, N. Y. 


Progress /s Our Most Important Product 
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Brush Chipper 


(Continued from page 116) 
time than by loading on a truck and 
hauling from the job. With the old 
method of hauling brush, the average 
crew made two trips a day to the 
dump. With the chipper only one trip 
is required. When a crew is working 
in a rural or resort area, chips can be 
blown back on the roadside or right 
of way strip and no hauling is re- 
quired. 

Io date no problems have been en- 
countered in the disposal of chips. 
Farmers, orchardists, and poultry 
growers are glad to accept them for 
soil mulching, composting, and stock 
bedding. Chips left at dumps involve 
no further disposal problem. In the 
company’s area the brush disposal 


BRUSH CHIPPER cuts disposal time in half. Handling brush usually requires only one man 


problem was becoming increasingly 
difficult because of more and more re- 
strictions and because of public con- 


cern about brush accumulations. 


size capacity of 6 in. diameter wood 
without serious overloading. One truck 
load of brush, approximately 1,000 Ib, 
can be easily processed through the 
chipper in less than an hour. 


heavy horizontal drum which rotates 
at about 2,000 to 2,200 rpm. There 
are two sets of blades with each ma- 
chine. Blades are easily removed and 
require removal for sharpening about 


Chippers have an average material Cutter blades 


—— 


PORTABILITY of temporary 3,000-kva, 13-4.16-kv substation is en 
hanced by use of individual units, Second trailer carries transformers 


Temporary Substation Provides 


D. D. DENISE, Inside Construction Div, Seattle City Light, Seattle, 
Wash. 


A temporary, 3,000-kva substation is used effectively by 
Seattle City Light to provide continuity of service when 
existing substations must be de-energized for additions of 
equipment, cutovers, or maintenance work. This substa- 
tion, which is transported by truck and trailers, is equiva- 
lent to a permanent substation in every way. 


It consists of bus tower, transformer bank, breakers and 


118 


are mounted on a 


once every 8 or 10 days. 


INSTALLATION of equipment begins after two poles are set to carry 
incoming and outgoing lines and sectionalized 7-ft fence is set up 


Service Continuity 


regulators, and relay and control house, and associated 
breakers. All equipment is stored in City Light’s distribu- 
tion yard on the ground until needed to avoid tying up 
the trailers. It is loaded by Hydrocrane onto a flatbed 
truck and two trailers, one for carrying the tower and 
the other for the transformer bank. 

Preparatory to installing the substation, two poles are 
set at the site to bring in the 13-kv subtransmission line 
and carry out the several 4.16-kv feeders affected. A site 

(Continued on page 126) 
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45 G-E warehouses can give you fast 
Service on last minute capacitor orders 


A shipment of 5-Kvar residential secondary 
capacitors leaves one of General Electric’s 
45 district warehouses. 


District warehouse capacitor stocks are 
regularly augmented by pre-scheduled car- 
load shipments from the factory. 


immediate delivery from stock assists you in 


meeting mushrooming air-conditioning loads. 


When you need capacitors in a hurry, a phone call puts a country-wide 
network of 45 G-E warehouses at your service. Large stocks of stand 
ard ratings of G-E capacitors are on hand at all times in most ware 
houses. This assures you of fastest possible delivery of capacitors to 
meet your low power-factor load needs. 


NEW G-E AUTOMATIC WAREHOUSE STOCK REPLENISHING PLAN has 
greatly reduced shipment time since inaugurated last year. By fore 
casting your needs, local G-E district personnel are able to order stocks 
of the most frequently used units and equipment——in advance. This 
plan provides the increased flexibility to warehouse operation that is 
necessary to meet your seasonal capacitor requirements. 


GENERAL ELECTRIC OFFERS A COMPLETE LINE of capacitor units and 
equipment: Open and enclosed equipment for bulk kilovar supply, fixed 
and automatically switched banks for distribution feeders, secondary 
network units for cities, and residential units for urban areas. 


For current shipment schedules in your area, check with your local 
G-E Apparatus Sales representative. General Electric Company, 
Schenectady 5, N. Y. 


441-15 


Progress /s Our Most /mportant Product 
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G-E small-size instruments 
fit 25 to a 24-inch square... 


Make Panel Space Pay its Way 


Ya-IN. SMALLER than conventional makes, 
General Electric’s 41!4-in. miniature per- 
mits economical use of panel space. You 
can mount twenty-five on a 24-in, square. 


LONG CIRCULAR SCALE is straightened 
out above to show you why G-E instru- 
ments—big or small—are easy to read. 
A fourteen-inch scale on the 8%-in. 
instrument and a full seven-inch scale 
on the 44-in. instrument are possible 
because each scale has a 250° arc. Read- 
ability is further increased by a raised 
convex window, which floods the shadow- 
proof scale with light from all sides. 

For further details, contact your near- 
est G-E Apparatus Sales representative, 
or send the coupon shown at the right 
for a copy of Bulletin GEC-218. 


TELESCOPIC READABILITY is an inherent 
feature of the larger 8%4-in. instrument 

ideal for locations where convenience dic- 
tates taking readings at extra-long distances. 


SECTION C602-289 
GENERAL ELECTRIC COMPANY 
SCHENECTADY 5, NEW YORK 


Please send me a copy of your bulletin on 
the AB-DB 18 and AB-DB 16 long-scale switch- 
board instruments (GEC-218), 


Name___ 
Company 


Street 


City 
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ENGINEERING REFERENCE SHEET 


Distribution Transformers Can Be 
Selected Without Detailed Calculations 


Charts to determine range of high-voltage taps re- 
quired, to select transformer and tap to be purchased, to 
determine tap settings, and which may apply to other 
possible uses, have been produced by an EEI-NEMA 
Joint Committee. In this committee E. V. Sayles is chair- 
man for EEI group, J. B. Hodtum for NEMA group. 
Three charts cover distribution voltages from 2 kv 
through 15 kv. Voltage and kva ratings of the transformers 
in the distribution range are those in Table S1 of the Fifth 


Report of the committee. 


Description of Charts . . . Left-hand side of each chart 
is for considering the actual voltage conditions on any 
distribution circuit. Vertical scale represents the high 
voltage or actual operating voltage (AOV) applied to the 
transformer. Horizontal scale is in terms of utilization 
voltages—110 to 130 v. These values (LVR) are multiples 
of higher voltages which can be substituted for 240, 480, 
600, 2,400, 4,800, 7,200, or 7,620 v. 

Vertical column in center of each chart shows the ratio 
of transformation (RT)—the turn ratio between the high- 
voltage and low-voltage transformer windings. 

Right-hand side of each chart lists the standard high- 
voltage taps available. They are arranged in vertical 
columns and are related to their respective low-voltage 
and kva ratings at the top of each column. 


Use of the charts requires simply a knowledge of the « 


actual operating voltage of the distribution circuit and the 
low voltage desired at the transformer terminals. 

In applying the charts, two conditions involved are: 
(1) Full load on the transformer and (2) light load on the 
transformer, 

It is recognized that the equivalent low voltage on a 
loaded transformer must be in excess of the actual volt- 
age by the amount of the transformer drop. 

If the intersection of the horizontal and vertical lines 
fall between two RT lines, the closest RT line is used. 


Other Uses . . . Studies of circuits to determine the range 
of high-voltage taps necessary are intimately associated 
with substation voltage regulation, circuit loadings, and 
circuit voltage drop. Studies could lead to changes in cur- 
rent practices of automatic regulation and a reduction of 
the tap range to the point of removing complete tap elimi- 
nation. 

If lines representing the highest and lowest ratios of 
transformation, RT lines, for a given line of transformers 
are drawn on the appropriate chart, the range of operating 
voltage for these transformers will at once be evident. 
This assumes a fixed maximum spread for the low voltage. 
Referring to the chart, limits are outlined by a parallel- 


Accompanying chart is for 9-15 kv range 
6-9 kv will appear in ensuing issues 


Charts for 2-6 kv and 


122 


EXAMPLES FOR USE OF THE CHARTS 


PROBLEM 1: Determine high-voltage rating and tap setting. 


Part 1A: Determine tap for these conditions: Full load 
on transformer; actual high voltage—14,600 v; desired 
low voltage—124 v; transformer voltage drop— 3 v. 

Starting at 14,600 v, A on the AOV scale, draw a line 
to the right and, starting at 127 v, B on the LVR scale, 
draw a vertical line to intersect it. This intersection, C, 
determines the ratio of transformation, RT, which is 115:1. 
From C, follow the diagonal RT line into the right-hand 
part of the chart to the “boxed” tap, D. This tap is 
selected because it is in the vertical column which has the 
kva and low-voltage rating desired. The kva rating is 
from 3 to 100, while the low voltage is rated 120/240 v. 
High-voltage rating is 13,200/14,000 v. 


Part 1B: Determine low voltage for these conditions: Light 
load on transformer; actual high voltage—13,900 v; trans- 
former tap—13,800 v; transformer v. d.—1 v. 

This example involves a different condition of circuit 
and transformer loading, and therefore different voltages 
from those involved in the previous example. It is assumed 
that the voltage on the circuit is regulated automatically 
and that it has dropped about 5% at the point where 
the transformer is installed. 

Starting at 13,900 v, E, on the AOV scale, draw a line 
to the right until it intersects the RT line of 115 at F. 
This point, read on the LVR scale at G, is 121 v. This is 
120 v at the low-voltage terminals of the transformer. 


PROBLEM 2: Determine the high-voltage operating limits 
for standard transformers rated 12,000-120/240 v. Select 
operating range so that utilization voltage will not be more 
than 125 v nor less than 115 v. 


Part 2A: Determine lowest AOV for these conditions: Full 
load on transformer; transformer tap—10,800 v; desired 
low voltage—115 v; transformer v. d.—4 v. 

Starting at the lowest tap on the standard transformer, 
noted as H in the “boxed” tap column, follow the RT line 
of 90 to the left until it intersects the line which extends 
vertically from 119 v, J, on the LVR scale. This point, 
K, read on the AOV scale at L, is 10,700 v. This is the 
lowest operating voltage which will satisfy the requirements. 

Part 2B: Determine highest AOV for these conditions: 
Light load on transformer; transformer tap—12,000 v; 
desired low voltage—125 vy; transformer vy. d.—1 v. 

Starting at the highest tap on the standard transformer, 
noted as M in the “boxed” tap column, follow the RT line 
of 100 to the left until it intersects the line which extends 
vertically from 126 v, N, on the LVR scale. This point, P, 
read on the AOV scale at Q, is 12,600 v. This is the 


highest operating voltage to the requirements. 


ogram or “diamond” which is designated as PRKS. Size 
of diamond and its position on the chart depend upon 
assumptions made. A number of diamonds can be de- 
veloped. Each template will represent a particular line of 
transformers which was either inherited from the past, is 
currently being used, or is being considered for future use. 
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TRANSFORMER HIGH VOLTAGE RATINGS 
THESE ARE THE RATINGS LISTED IN COLUMN 2 OF TABLE SI IN STH REPORT. 


STANDARD KVA RATINGS 

THESE ARE THE STANDARD RATINGS LISTED IN TABLE Si OF THE STH REPORT FOR 
VOLTAGES 480 AND BELOW. KVA RATINGS FOR VOLTAGES ABOVE 480 ARE NOT INCLUDED 
ALTHOUGH THEIR APPLICATION CAN READILY BE OBTAINED BY CONSIDERING THE 
VOLTAGES AS MULTIPLES OF 120 iz 
TRANSFORMER LOW VOLTAGE RATINGS 

THESE ARE THE RATINGS LISTED IN TABLE SI OF THE STH REPORT FOR LOW 
VOLTAGE RATINGS 480 AND BELOW FOR NOWENCLATURE AND ADDITIONAL 
EXPLANATORY NOTES RELATING TO THESE RATINGS, REFERENCE SHOULD BE MADE 
TO TABLE Si AND ITS EXPLANATORY FOOTNOTES j 
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It is possible that a study using “diamond templates” 
might show clearly that a modest raising or lowering of 
operating voltages would permit the use of transformers 
not previously thought possible. Also, a small adjustment 
in operating voltages might utilize certain taps for par- 
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THE TAPS SHOWN IN THE ABOVE “BOXES” 
ARE THOSE INCLUDED IN THE FIFTH 
REPORT AS STANDARD FOR THEIR 
RESPECTIVE VOLTAGE AND KVA RATINGS 
FOR TRANSFORMER HAVING OTHER VOLTAGE 
RATINGS, THEIR APPROPRIATE RT LINES 
CAN BE DRAWN ON THE CHARTS AND THEIR 
CORRESPONDING VOLTAGE TAPS GIVEN IN 
BOXES LOCATED AS ABOVE 


CHART FOR 9-15 KV 


ticular areas in a more satisfactory manner without 
disturbing other conditions. Other studies might in- 
dicate that more than one line of transformers will 
satisfy a given condition. However, the chart would 
also show that one of these lines may be close to 
some limiting voltage condition, while the alternate 
line would provide greater freedom of operation. 
Consider the diamond area as a typical chart. The 
line designated as RV, projected on the AOV scale 
as UQ, is the maximum voltage spread which can be 
permitted for the low-voltage regulation specified, 
which is JN on the LVR scale. RV is the maximum 
high-voltage spread permissible when the transformer 
has no taps or is set on a particular tap. Thus RK, 
projected on the AOV scale as UL, represents the 
extended high-voltage range which can be permitted 
by the use of taps. However, it should be recognized 
that the use of taps, does not increase the permissible 
voltage regulation but simply permits a choice in 
locating this voltage regulation on the AOV scale. 
Charts for higher voltages are being prepared. 





NORTH—Shakopee, Minnesota praised the performance of EAST—Central Maine Power Co. accomplished their work- 
its Form 206 luminaires. The new lights provide superior ing objective of providing better street lighting economically 
illumination even in sub-zero weather. by installing Form 206 fluorescent lights at Auburn, Maine. 





NEW G-E FLUORESCENT STREET LIGHTS 
GAIN NATIONWIDE ACCEPTANCE 


Are fluorescent street lights practical? Utility and 
municipal officials who have installed G-E Form 
206 fluorescent luminaires are best qualified to give 
the answer. Their actual field experience, in all parts 
of the country, is summarized in the following 
questions and answers. 


WHY USE FLUORESCENT STREET LIGHTING? 


Fluorescent street lighting provides better visi- 
bility and a more even light distribution than the 
best engineered systems of either filament or mercury 
lamps. The low brightness of the light source reduces 
the glare and eye strain that accompanies other types 
of street lighting. 


IS VISIBILITY IMPROVED? 


Yes. Many lighting experts believe that fluorescent 
street lighting increases actual visibility by about one- 
third. Thus, a 1.25 footcandle level from a Form 206 
fluorescent luminaire seems to provide the same 
visibility as a 1.7 footcandle level from filament or 
mercury luminaires. 


IS THE COLOR OF THE LIGHT PLEASANT? 


Yes. The whiter light furnished by the fluorescent 
lamps does not distort the familiar coloring of objects 
and people. Businessmen find that shoppers even 
come from outside usual trading areas to shop under 
the comfortable light from the fluorescent luminaires. 


“a 


SOUTH—Statesville, North Carolina installed 104 Form 206 


fluorescent street lights and was enthusiastic about their 
visual comfort, economy, and modern appearance. 


IS THE SIZE OF THE LUMINAIRE A PROBLEM? 


No. The Form 206 luminaire is only slightly over 
six feet long and the distinctive:size and shape add 
functional beauty to the appearance of any street or 
roadway. No guys or trusses are required to support 
the luminaire even in high winds. 


WHAT MAINTENANCE IS REQUIRED? 

Maintenance is reduced! The fluorescent lamps 
used in the Form 206 have an average lamp life of 
7500 hours, or about two years of street-lighting 
operation. The hinged plastic globe is shatterproof 
and is tightly sealed to prevent dirt or insects entering 
the unit. Sun, rain, heat, cold, or aging do not ad 
versely affect the plastic globe or the light output. 


HOW DO COSTS COMPARE? 

When over-all lighting costs are computed on an 
equivalent visibility basis, G-E Form 206 fluorescent 
luminaires cost less than any other comparable system 
of filament or color-improved mercury. Although 
equipment and amortization costs are somewhat 
higher, installation costs are comparable, and operat- 
ing costs are generally lower. 


GET MORE INFORMATION about this outstanding 
G-E fluorescent luminaire, the Form 206. Contact 
your nearest G-E Apparatus Sales Office, or write 
Section 452-139, General Electric Company, Sche 
nectady 5, N. Y. 


WEST—Virtually glareless illumination and an even light 
pattern resulted when Seattle installed Form 206 luminaires 
to light the second level of this new Alaskan Way viaduct. 
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Substation 


(Continued from page 118) 


is chosen, usually across the street from the existing sub- 
station, that is convenient to the subtransmission and pri- 
mary feeder lines. 

A sectionalized 7-ft picket fence, also carried by trailer, 
is set up first. The tower is set on timbers and is followed 
by the installation of transformers, breakers and regulators, 
and relay control house. This equipment also rests on 
timbers. Time from arrival of the fence to energizing of 
feeders is about three to four days. 


Contact Tester Checks 
OCB Operation 


ROBERT L. AKERS, Substation Dept, Ohio Power Co, Portsmouth, 
Ohio 


A compact contact tester has been used successfully by 
this company for more than one year to check the simul- 
taneous operation of oil circuit breaker contacts. Each 
circuit breaker may be tested from outside the tank, or 
more important, all six contacts of a three-phase breaker 
may be tested simultaneously. 

The tester is operated by a single toggle switch using 
two internal flashlight cells for supplying power to six 1.5-v 
indicator lights on the front panel. Three white lights are 
connected to one side of the OCB contacts, and three green 
lights are connected to the opposite side by 15-ft, 
leads. Material cost was approximately $8 


3-w 


For testing the simultaneous opening and closing of con- 
tacts in a three-phase circuit breaker, the breaker is opened, 
and clip-terminals A,, A,, A, are connected to the inter- 
rupter flanges on the line-side bushings in tanks 1, 2, and 
3, respectively. Leads A,, A,, and A, are connected to the 
interrupter flanges on bus-side bushings. Ground leads 
B,, B., B, are clamped to cross bars of tanks 1, 2, and 3. 


Tank No. / Tonk No.2 Tank No.3 


Litt Rod Guide Bushing Mounts 


‘B-Bus Side 
‘L” Line Side 


Oil Biost 
Chomber Contact 


Oil Tank 
Litt Rod 


Contoct Rod Contoct Rod ond 


Cross Bor Support 


Orain Pipe 


| Termino/ 
| Strip 


' 
Outline of 
Test Box -», 


| 


White Lights Ae 
(Line Side) 


Green Lights 


Z2LS-v_ | 
(Bus Side)-» 


Switch Botteries | 


TEST SET CONNECTIONS include a small toggle switch to open and 
close circuit from battery through contacts and to indicating lights 


126 


When the breaker is closed manually by the maintenance 
closing device, all green and white indicator lamps will 
light simultaneously if all contacts are properly adjusted. 

However, if the breaker points are out of adjustment 
when the breaker is closed manually, the corresponding 
indicator lights will come on as contact is made between 
a specific “interrupter flange” and its corresponding “con- 
tact rod.” 

For example, if contact is first made in tank 1 on the line 
side of pole unit, the white indicator lamp “U” will light; 
if contact is first made in tank 1 on the bus side of pole 
unit, the green indicator lamp “X” will light. All white 
lamps indicate line-side contacts; all green lamps indicate 
-bus-side contacts. Lamps “U” and “X” represent tank | 
contacts, lamps “V” and “Y” represent tank 2 contacts, 
and lamps “W” and “Z” represent tank 3 contacts. 

As the “crossbar” is manually raised and contacts are 
made, the testman can determine the contact point, line 
or bus side of tank in which contact is made. Thus, he 
may adjust all contact points so that they will make con- 
tact simultaneously. One tank or three may be properly 
adjusted by use of this tester. 


FOLD-BACK TABLE serves as bulletin board when folded against wall 


Blueprint File and Table 
Save Space in Substations 


WAYNE POLSLEY, Asst Division Substation Supervisor, Indiana & 
Michigan Electric Co, Marion, Ind, 


Compact blueprint files and fold-back tables, illustrated, 
have been found suitable in substations which have little 
unused space. 

Ihe 12 x 12 x 6-in. steel file cabinet accommodates 
properly folded blueprints, and provides convenient safe 
storage away from light, moisture, dirt and mice. The 
cabinet is hung on a strap-iron wall hook. If one container 
cannot hold all required prints, a second container can 
be hung adjacent to the first one. 

The 54 x 32-in. wall-hinged plywood table provides a 
convenient place to spread out blueprints. When not in 
use, the table and legs may be folded against the wall 
where they will not occupy useful space, and may be 
used as a bulletin board or for displaying the station 
single-line diagram. 

(Continued on page 130) 
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& CONDENSER TUBES 
AND PLATES 


Year after year users of condenser tubes and plates 
specify Revere, not only for new equipment, but 
when re-tubing. You might consider this fact if you 
are not as yet a Revere customer. 

Correct specification is vitally important, because 
conditions vary so greatly. Each installation pre- 
sents an individual combination of factors, each one 
of which should be studied before deciding on the 
proper alloy. It is often advisable to make a new 
survey of the situation before re-tubing, because the 
nature of the cooling water may have changed, or 
other service alterations have taken place. 

To find the alloy or combination of alloys best 
suited to meet a specific set of circumstances, 
Revere offers the help of its Research Department, 
made available through the Technical Advisory 
Service. Working with the country’s leading users 
of condensers and heat exchangers, these capable 
consultants have helped solve many and varied types 
of problems, leading to longer tube life. 

Revere makes tubes and tube sheets in all the cus- 
tomary alloys. See the nearest Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
hi 230 Park Avenue, New York 17, N. Y. 


Mills; Baltimore, Md.; Chicago and Clinton, I11.; Detroit, Mich 
Los Angelesand Riverside, Calif.; New Bedford. Mass.; Rome, N.Y, 
Sales Offices in Principal Cities, Distributors Everywhere. 


SEE “MEET THE PRESS’ ON NBC TELEVISION, SUNDAYS 


This 28-page booklet is of unusual 
interest in these times when it is more 
important than ever to squeeze every 
last day of use out of condenser and 
heat exchanger tubes. It includes data 
on various copper alloys, photos of 
different types of condenser tube 
corrosion, and photomicrographs of 
the grain structure of different metals 
under varying operating conditions. 
Write on your firm's letterhead for 
your free copy. Ask for “Life Extension 
for Condenser Tubes.” 
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The “inside” story of 
ElectroniK instruments 


Maybe you’ve never seen what’s inside the case 
of an ElectroniK instrument. And even if you 
have, you might not realize how each component 
has been painstakingly refined to contribute its 
share to the overall performance and depend- 
ability of the instrument. Three of these com- 
ponents in particular—the converter, ‘“Con- 
tinuous Balance’’ amplifier and the balancing 
motor—are key members of the Electronik 
team with which you should get acquainted. 


The Converter 


is what transforms tiny 

direct-current signals 

from the thermocouple or 
other sensing element into an alternating volt- 
age that the amplifier can conveniently handle. 
In principle, it is somewhat like the vibrator in 
your automobile radio. But because it deals with 
such small bits of electrical energy, it has been 
designed of carefully selected materials which 
prevent the introduction of misleading signals 
into the measuring system. It is hermetically 
sealed against the effects of dust, humidity and 
atmospheric pressure change, and is shielded 
against stray electrical and magnetic fields. 


The "Continuous 
Balance Amplifier’ 


boosts the incoming 

signals by millions 

of times . . . makes 
them strong enough to operate the balanc- 
ing motor. Although it looks like part of 
a radio chassis, few communications circuits 
could equal it for quality. It uses standard, easily 
obtained parts, which are operated far below 
their normal ratings to insure exceptionally 
long life. The circuit has great stability against 
drift and pick-up, and is thoroughly tempera 
ture compensated. 


The Balancing Motor 


does the work of moving 
the pointer, recording pen 
and any control devices 
that may be incorporated in the instrument. It 
packs plenty of power into a small space .. . 
gives ample torque to give fast, accurate po- 
sitioning whenever the amplifier calls on it. 
Totally enclosed, the motor is impervious to 
dust, dirt and changes in mounting position. 


IN 


New Ebasco-built 


station utilizes 


instruments to 


Conductivity cells, mounted in sampling lines, are connected 
to an ElectroniK instrument on the central control board, to 
measure conductivity of condensate, saturated steam and 
evaporator distillate. 
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The new Riviera station of Florida Power & Light Com- 
pany, near West Palm Beach, features Ebasco’s “‘out- 
door”’ design. Inset shows a bird’s eye view of four of the 
Electronik instruments on the central control panel for 
one of the generating units. 


record vital operating data 


AS modern as tomorrow is the new 131,000-kilo- 
watt Riviera Station of Florida Power & Light 
Company, which helps to serve the power needs of a 
fast-growing part of the state. Designed and built by 
Ebasco Services, Inc., this station features efficient, 
centralized control . . . in which ElectroniK instru- 
ments have important responsibilities. 


The varied uses which ElectroniK instruments fill on 
this plant’s control boards demonstrate the outstand- 
ing versatility of these instruments. One of the in- 
struments, for example, helps to safeguard boilers 
and turbines by recording conductivity of steam and 
condensate at selected points. Another watches over 
critical temperatures in bearings, boilers, steam 
headers, circulating water and other vital spots in the 
heat cycle. And as an accurate guide to generator 
loading, other ElectroniK instruments provide a con- 
tinuous record of stator and rotor temperatures. 


HONEYWELL 


Brown instruments offer wide coverage of many of 
the most important points of measurement in modern 
steam plants, including pressure gages in varied 
ranges . . . liquid level systems applicable to open and 
closed vessels pH recording and controlling 
systems .. . flow meters . . . and a full selection of 
ElectroniK instruments for measurement of fre- 
quency, power, reactive power, voltage, current and 
for telemetering. Both pneumatic and electrical 
transmission systems are supplied for remote meas- 
urement in centralized control designs. 


Your nearby Honeywell sales engineer is well quali- 
fied to discuss the requirements of your own plant... 
and he’s as near as your phone. 


MINNEAPOLIS - HONEYWELL REGULATOR Co., 
Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for Bulletin 90-2, “Supervisory Instruments for Power Generation.” 


Honeywell 
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To cut refining costs of steel, Kaiser Engi- 
neers has acquired the exclusive U.S. 
rights for the Brassert Oxygen Converter 
Process of producing high quality steel 
Recognized as an advanced development 


in steelmaking, the oxygen process prom- 
ises a definite saving in refining costs of 
at least $3.00 per ton. Investment cost is 
also lower, as one 35-ton oxygen converter 
will produce as much as three 175-ton 
open hearth furnaces at half the esti- 
mated capital investment, Write us for a 
brochure describing the process in detail. 


= 


The largest construction contract in Aus 
tralia’s history has been awarded to the 
Kaiser-Walsh-Perini-Raymond group of 
American contractors, With Kaiser Engi- 
neers as the project's sponsor, the group 
will construct a dam and mammoth 
14-mile water tunnel through the Snowy 
Mountains of Southeast Australia 


= 


Asme Handbook 

Metals Properties. 

This is Volume I of 

a four volume hand 

book sponsored by 

The Metals Engi 

neering Handbook 

Board of the American Society of Me 
chanical Engineers, Published by M« 
Graw-Hill, Mera Prorerries tabulates 
strength, hardness and the other proper- 
ties of over 500 metals, 


= - 


Whatever your immediate research, de 
sign or engineering problems, however 
unusual they may be, an early consulta- 
tion with Kaiser Engineers is an impor 
tant step toward their quick, profitable 
solution, Call or write Kaiser Engineers 
Division of Henry J. Kaiser Company, 
Kaiser Building, Oakland 12, California, 


Blueprint File 
(Continued from page 126) 


Such equipment has been installed 
in three stations where it has high 
favor. 

Even though prints are used many 
times, they have always been filed in 
proper order, and the table folded 
against the Stations are 


wall. now 


Auxiliary Brake Aids 


CONTROL OF WIRE during stringing is main- 
tained with a portable auxiliary stringing wheel 


WILLIAM T. ARTHUR, Superintendent, 
Gresham Division, Portland General Elec- 
tric Co., Gresham, Ore. 


Smooth and control of 
wire tension as conductor is being 
strung is offered by an inexpensive 


and portable auxiliary stringing wheel. 


accurate 


The device is designed for use pri- 
marily by small line crews stringing 
conductor up to 4/0 copper. Costing 
about $100, the wheel was developed 


by personnel of Portland General 


Thermocouple Developed 


for Nuclear Reactor 


A new thermocouple, developed by 
Argonne National per- 
mits temperature measurements inside 
fuel elements of operating nuclear re- 
actors. This is possible because the 
bi-metalic thermocouple is thin enough 
to be threaded through small and 
winding passageways. 


Laboratory, 


kept tidy easier than when customary 
tables were used which sometimes 
collected unused prints and had to 
be moved to clean the space. Crowd- 
ing of work space or spare-parts 
store-room with stationary tables or 
desks has also been avoided. : 

Blueprint files cost $7.50 each at a 
local store. Material and labor cost 
of one table was close to $25. 


Stringing Operation 


Electric Co’s Gresham division and 
a local welding shop. 

The device includes a flanged wheel 
about 2.5 ft in diam and braking as- 
sembly mounted on a 4-in. steel chan- 
nel base. The brake consists of two 
polished-surface wheels with a 
model-A clutch plate in between. Be- 
low the wheel are mounted two guide 
pulleys, one horizontal and one verti- 
cal, to keep the conductor on the 
wheel. Total weight of the device is 
about 65 Ib. 

Welded to each corner of the chan- 
nel base is a tapered spike. These 
spokes serve to hold the stringing unit 
to the pole when the base is picked up 
and rammed into position. In opera- 
tion, the wheel is mounted and chain- 
locked to a pole one span away from 
the wire reel. The conductor is 
threaded through the guide pulleys 
and looped once around the wheel. 
The conductor may then run verti- 
cally to a stringing sheave on the 
pole or to a sheave on the next pole as 
field conditions dictate. 

Desired tension on the line is main- 
tained by turning the brake handle. 
Depending on the size of the con- 
ductor being strung, up to 5,000 ft 
may be handled by the stringing wheel 
without difficulty. Braking surfaces 
have shown no tendency to overheat 
during stringing operations. 


Construction of the thermocouple 
consists mainly of inserting a thin in- 
sulated constantan wire into a small 
diameter Inconel tube. The tube is 
drawn through a die on a draw-bench 
and tightly grips and seals the wire 
within the tube. Fabrication is com- 
pleted by fusing the wire and tubing 
at one end. 

By using this construction the 

(Continued on page 135) 
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Years and years of uneventful service 
do more than anything else to encourage 
the repeated selection and use of O-B 
Suspension Insulators. After all, the 
destiny of proper insulation is obscurity ; 
to be installed and forgotten. Millions of 
O-B Suspension Insulators in service are 
meeting that destiny. 

What is more important to the pur- 
chaser of insulation than a history of 
excellent performance, under all con- 
ditions, behind the insulator of his 


choice? Because of such history --be- 


cause they’re on the tower and forgotten 
--power men buy O-B _ Insulators 
again and again--with confidence! 


A record of consistently good performance on 
this 110-kv line led to the choice of O-B Sus- 
pension Insulators --again--for use on the 220- 
kv line at the right. 
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Without knowing the use to which 
the insulator will be applied, we don’t 
feel that we can categorically state 
that one is better than the other. If 
this were so, it would be reasonable 
to use one type for the applications 


now using both, and you can bet that 


Ohio Brass would promote that one 


type. After all, life would be simpler 
for us if we could devote our research 
and production facilities to just one! 

In many instances either a post or a 
pintype will do an equally good job. 
But there are also a number of lines 


operating in the particular conditions 





that call for the specific character- 
istics of one or the other. And when 
insulators are to be selected for such 
lines, Ohio Brass helps you pick the 
best one for the job. 

We make both Pintypes and Posts; 
make them equally well, and make 
them to the best of our ability. Thus 


we Can Say: 


Both are good. Instead of “choosing 
Posts or Pintypes,” select the mechani- 


cal and electrical characteristics you 


need. You pick the right type; we'll 


provide the best of that type. 
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they’ve got what you want 


WHEN YOU WANT IT |! 
HEN YOU WANT IT 
S 
Constant readiness to serve is an outstanding O-B--Graybar service. With 
complete stocks of O-B distribution materials on hand at all times, you can 
depend on your Graybar dealer to make overnight (or shorter) delivery on hurry- 
up orders. And while you'll save several days by ordering through Graybar, 
you'll pay no more. There’s no “Readiness-To-Serve” charge for keeping a 
complete line of O-B distribution materials stocked close to the job. 
O-B works closely with over 100 Graybar warehouses to make sure that 
inventories are maintained at realistic levels. Depend on it: Graybar has--and 


will have--the O-B distribution materials you need when you need them! 





Thermocouple 
(Continued from page 130) 


diameter of the thermocouple is 
greatly reduced. And by using Inconel 
tube, which does not corrode easily, 
the need for an over-all protective 
tube, such as enclosures for conven- 
tional thermocouples, is eliminated. 

Voltage generated by the new 
thermocouple is said to be twice that 
usually generated. 

Argonne has developed thermo- 
couples that are 0.040 in. in diameter 
and 20 ft long for temperatures up 
to 1,250F. 


SWIVEL TRAILER HITCH makes the job of 
coupling trailer to truck much easier 


Swivel Hitch Makes 
Coupling Easier 


Hooking a trailer to a big truck is 
for Dayton Power & Light 
crews because their transportation de- 
partment made the trailer hitch so 
it can be moved from side to side 
without moving the trailer. The eye 
on the hitch swivels four inches either 
way from center. 


casier 


When a driver is backing a big 
truck to hook up a trailer he usually 
can’t see the hitch and has to depend 
on signals. 

The eight inches variation allowed 
by the swivel-eye hitch makes the job 
much less difficult and reduces the 
handling of the trailer by the crew. 

When ready for the road, the hitch 
is centered and the pin A is slipped 
through hole B. To keep pin from 
being jolted out of place on the road, 
the hook C is slipped through a hole 
in the lower part of pin A. 
ELECTRICAL WORLD e 
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ELECTRIC 
CONTROLS 


PROCESS | 
CONTROLS 


Both A.C. and D.C. units can be engineered and 
built for engine generator manufacturers. Portable 
or fixed-installation models are available for indus- 
trial applications or to government specifications 


for military projects. 


Heavy-duty totally en- 
closed controls can be 
designed and fabricated 
for industrial, marine, 
power plant, machine 
tool and specialized ap- 
plications. Single of 
multiple motor control 
assemblies are produced 
to J.1.C.. NEMA, AIEE 
No. 45, U.S.C.G., A.B.S. 
or Lloyds specifications 
as required. 


All types of automatic 
control systems can be 
custom-built for indus- 
trial processes such as 
metal forging, oil 
refining, food process- 
ing. tubber com- 
pounding, water 
treating, etc. These 
units are designed to 
provide for control 
and/or recording of 
flow and time factors. 


UNIT SUB-STATIONS LAKE SHORE can supply a variety of 
switchgear utilizing pre-engineered standard components and appro- 
priate transformers to meet a wide range of requirements. Capacities 
range from 2400 to 14,400 volts and from 25 to 2,000 KVA. 


Write today for catalog * 


ELECTRIC CORPORATION 


225 WILLIS STREET 
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MANUFACTURERS & MARKETS 


Shipments, Orders and Open Manufacturing Capacity for Electrical Equipment, 1953-1957 


Total New Capacity Capacity 
Scheduled Scheduled Shipped 

for Shipment 10-1-53 to 10-1-53 to 
as of 4-1-54 4-1-54 4-1-54 


Total Capacity Shipped and on Order 


and Scheduled for Shipment 1953 1954 1955 1956 1957 


LARGE STEAM TURBINE-GENERATORS* (10,000 Kw and Larger)’ 
(Shipped) 

9,930,500 

769,100 

227,100 


U. S. Electric Power Systems 
U. S. Industrials 
Outside U.S 


TOTAL 


Estimated Open Capacity 


12,050,000 
428 000 
453,100 


12,931,100 


8,385,700 
20,000 
360,000 


2,752,200 125,000 21,145,900 
270,900 


675 600 
22,092,400 


597,800 
31,200 
50,200 


679,200 


5,031 600 
327,300 
257,500 


10,926,700 5,616,400 


2,752,200 125,000 
11,300,000 13,900,000 


SMALL STEAM TURBINE-GENERATORS* (4,000 to 9,999 Kw)’ 
(Shipped) 

93,800 

200 600 

146,900 


8,765,700 
200,000 


U. S. Electric Power Systems 
U. S. Industrials 
Outside U.S 


TOTAL 
Estimated Open Capacity 


74,900 9 
164,100 5 
108,100 4 


400 


000 
400 
441,300 347,100 18,800 


25,000 1,300,000 1,400,000 


STEAM GENERATORS (450-Psi Pressure and Higher)’ 
(Shipped) 
83,304 

22,072 

9,561 


U. S. Electric Power Systems 
U.S. Industrials 


Outside U.S 
TOTAL 


Estimated Open Capacity 


83,126 
13,194 
7,326 


20,530 
485 
1,160 


3,150 50,222 
7859 


4,103 


114,937 103,646 


22,175 3,150 
13,000 


108 000 141,000 


WATER-WHEEL GENERATORS (4,000 Kw and Larger)! 
(Shipped) 
1,421 600 

13,100 
231,400 


62,184 


U. S. Electric Power Systems 
U. S. Industrials 
Outside U.S 


TOTAL 


Estimated Open Capacity 


1,420,200 1,287,300 198,500 


199,000 130,000 64,800 
263,300 
2,500,000 


HYDRAULIC TURBINES (5,000 Horsepower and Larger)’ 
(Shipped) 
1,746,100 

16,800 
292,100 


1,666,100 1,619,200 1,417,300 
800,000 


U. S. Electric Power Systems 
U. S. Industrials 
Outside U.S 


TOTAL 


Estimated Open Capacity 


3,205,400 2,105,400 1,268 400 6,357,500 80 600 1,356,800 


67,000 29,300 54,300 


6,411,800 


8,500 
89,100 


185,800 


2,055,000 1,542,600 


3,272,400 2,134,700 1,268,400 
1,300,000 000 


2,500, 


POWER TRANSFORMERS (501 Kva and Larger)‘ 


(Shipped) 
55,597,000 
1,709,000 


U. S. Electric Power Systems and U. S. Industrials 
Outside U.S 


TOTAL 
Estimated Open Capacity 


56,745,000 21,630,600 
1,643,000 1,017,000 


3,729,000 25,000 64,199,000 


10,186,000 34,144,000 
2,336,000 7 


814,000 79,000 


22,647,000 11,000,000 34,923,000 


50,000,000 


3,729,000 
70,000,000 


25,000 
73,000,000 


57,306,000 58,388,000 66,535,000 
8,000,000 


' Figures in kilowatts Figures in 1,000 Ib steam per hr 


) Figures in horsepower 
* Menufecturers maximum rated capability 


* Figures in kilovolt amperes 


° are based upon the manufacturers 

Power Equipment Makers ow maximum rated capability, the other 
products on nameplate rating. 

Estimates of manufacturing capac- 

ity rest upon a nominal five-day week 

(overtime operations eliminated) for 


. . geared for highest rate of production in history. Schedules 
should be met barring unforseen difficulties, EEl report says 


Supply of 
production of 


for 
power 
equipment has continued to improve 
so: that manufacturers pro- 
curement problem. man- 


materials required 
heavy electric 
have no 
Supply of 
power to support the high rate of 
production continues to be adequate 
But with the falling off of 


some manufacturers 


orders, 
concerned 
about retaining the forces that have 
been built up. Also the technical and 
engineering personnel, although suf- 
ficient to meet present manufacturing 
needs, continues to be limited. 
These reflected in 


are 


conditions are 


136 


the 15th semi-annual electric power 
survey prepared by Edison Electric 
Institute. The survey is based on in- 
formation supplied by 19 of the coun- 
try’s leading manufacturers of heavy 
electric power equipment for utilities, 
as of April 1, 1954. 

The EEI survey covers steam gen- 
erators, steam turbine-generators, hy- 
draulic turbine-generators, and trans- 
formers. It presents data on ship- 
ments, production schedules, and 
estimated open manufacturing capac- 
ity for 1953 through 1957. Data per- 
taining to steam _ turbine-generators 


July 12, 


production workers, which is con- 
sidered to be the most economical 
method of production. This is in con- 
trast to the estimates given in recent 
semi-annual reports based upon a six- 
day work week with extra or multiple- 
shift operations. 

Production of electric generating 
equipment, thermal and _ hydraulic, 
scheduled for shipment to U. S. elec- 
tric utilities in 1954 totals approxi- 
mately 13,500,000 kw. This amount 
is 18% higher than the shipments in 
1953. The increase is entirely in 
thermal generating equipment. Sched- 

(Continued on page 140) 
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reat) tela 
breakers 


get the breaker with ALL 


the important features 


HERE'S A COMPARISON OF HIGH VOLTAGE BREAKERS 


Allis-Chalmers Breaker Breaker 
Breaker Y 


FEATURES Breaker 


Pneumatic Operator Ves ¥ 
Mechanically trip-free Under certain conditions 
Electrically trip-free 


Hydraulic Operator 
Mechanically trip-free 
Electrically trip-free 


Electrically Tested — 


Laboratory 
Field 


*Not Applicable 


Allis-Chalmers reliable breaker Get complete engineering in- 


©) ALLIS-CHALMERS 


performance is based on more 
than 50 years of circuit breaker 
design, manufacturing and field 
experience. 
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formation! Call your nearby 
Allis-Chalmers district office, or 
write Allis-Chalmers, Milwau- 


kee i Wisconsin. A-4290 








In seacoast distributing systems, where electrical 
components are subjected to severe arcing and leakage 
conditions, C-D capacitors have, year after year, 
demonstrated their superiority. That is why, today we can 
point to specific C-D coastwise installations that have 
come through 10 and 15 years of service such as this — 
with little or no maintenance required. 


Se ee ee 


Not only has Cornell-Dubilier’s conservative bushing design 
and major insulation level provided trouble-free shunt 
corrective service, but also afforded a substantial measure 
of system surge protection. This C-D policy of building 

an extra margin of safety into every C-D capacitor is 
reflected in lower volts per mil unit stress; and an ability to 
withstand high transient surge conditions. The wisdom 

of this policy is confirmed by the unmatched field 
performance records of over 4,000 C-D installations. 


One of our engineers will be glad to “name names” and 
show you the field performance records on actual C-D 
installations. Write to: Cornell-Dubilier Electric Corp., 
Dept. D74,South Plainfield, New Jersey. 


wom CORNELL-DUBILIER CAPACITORS 


PLANTS IN SOUTH PLAINFIELD. WN. J., NEW BEDFORD, WURCESTER AND CAMBRIDGE, MASS, PROVIDENCE AND HOPE VALLEY 
RR t+ INDIANAPOLIS. IND.; SANFORD AND FUQUAY SPRINGS. NC SUBSIDIARY: THE RMADIART CORPORATION. CLEVELAND. © 


THERE ARE MORE C-D CAPACITORS IN USE TODAY THAN ANY OTHER MAKE 


ky 


t| 





Save time 
testing 
watthour 


meters 
with the 


KNOPP 


Meter-Testing Equipment, Type TE-7 


Power companies the notion over, save 
time, save money, and build customer 
goodwill when testing watthour meters 
with the Knopp Meter-Testing Equipment. 

Its new, more-convenient switching ar- 
rangement for connecting meter elements 
permits 2-element and 3-element poly 
phase meter testing without changing 
connections. Has Knopp Uniload System 
enabling testing of both elements of a 
3-wire, single-phase meter simultaneously 
without opening the potential link.* Basic 
constant of rotating standard adjustable 
to match basic constant of meter-under- 
test.” Includes photoelectric counter and 
other time-saving features for accurate 
testing 

Tests all types of watthour meters. Pro 
vides voltage ranges of 120, 240, and 480; 
current ranges of .25, 5, 1, 1.5, 2.5, 5, 
10, 15, 25, and 50. Overall equipment 
accuracy within 05% 
“Patents Pending 


Yor Fast Field-Test- 
of Watthour Meters, 
use the Knopp Uni 
load Teast Set Type 
F up to 560 amps 
1 FS-4 tests me 
of 5 and 15 

Easy to use 


ed, rellable 


The Knopp Phase Se- 
quence Indicator—for 

phase 3 wire and 2-phanse 
, wire 60 volts to 600 
volts, Rotating Indicator 
shows sequence A-B-C 
or C-R-A, Light-weight 
compact. Big time-saver 


Also: Knopp Precision Transformers; Knopp 
Uniloed Equipment for testing instru 
ments and instrument transformers 


For complete technical descriptions please 
write us today 


KNOPP 


ee eee 
4236 Holden St. 
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Oakland 8, Calif. 


Power Equipment 
(Continued from page 136) 


uled production of hydraulic gen- 
erators in 1954 totals 1,420,000 kw, 
about the same as in 1953. 

Total thermal and hydraulic gen- 
erating capacity for U. S. utilities 
scheduled for shipment in 1955 is 
about 9,700,000 kw, in 1956 almost 
3,000,000 kw, and in 1957 a total of 
148,000 kw. 


Production on Schedule . . . Equip- 
ment manufacturers, according to the 
report, are geared for the highest rate 
of production in history. In most 
cases the 1954 scheduled production 
exceeds the production of 1953. In 
practically all lines of equipment, pro- 
duction during the first quarter of 
1954 kept pace with schedules at the 
beginning of the year. Schedules 
should be met barring unforeseen dif- 
ficulties. 

Scheduled production for most 
classes of equipment in 1955 is less 
than for 1954, and for 1956 the 
amount is small in comparison with 
1953 and 1954. 


New Orders Slow . 
for large 


. » Orders placed 
turbine-generators 
six-month period ending 
April 1, totaled about 10% of the 
capacity shipped during the same 
period. For hydraulic turbine-gen- 
erators the ratio was about 3%, and 
for hydraulic about 6%. 
New steam generator capacity ordered 
in the same period amounted to less 
than 10% of 1952 or 1953 produc- 


steam 
during a 


turbines 


tion or the 1954 scheduled production. 
Total capacity of steam generators on 
order and scheduled for shipment as 
of April 1, was reported equivalent to 
about one year’s production at the 
going rate. 

The foregoing figures, based on the 
EEI survey, relate to equipment for 
U. S. electric utilities only. And this 
represents the bulk of the business of 
the country’s equipment manufac- 
turers. 


GE Makes New Policy 
on Generator Sales 


General Electric Co has announced 
a new policy designed to assist the 
nation’s utilities in meeting their proj- 
ected growth. According to G. B. 
Warren, vice president and general 
manager of the Turbine Division, the 
policy will stimulate the orderly pur- 
chase of large turbine-generating 
equipment by easing the financing 
process. It will maintain optimum 
employment and use of engineering 
and manufacturing facilities by level- 
ling out peaks and valleys in the order- 
ing of heavy power 
equipment. 


generating 


GE will undertake initial engineer- 
ing and manufacturing work on large 
equipment orders with the new pro- 
vision that orders can be cancelled 
up to six months later. The cancella- 
tion charge would be much less than 
the normal customer liability and far 
less than actual factory costs incurred. 

(Continued on page 144) 
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127-Ton Drum Shipped To Los Angeles 


Riley Stoker Corporation’s Philadelphia, Pa., plant has shipped a 127-ton, 
60-ft long drum for the Los Angeles Water and Power Dept. 
about 6-ft in dia and 5 3/32 in. thick, will be installed 16 stories high in the first 
of two Riley steam generating units, each capable of generating 1,200,000 lb/hr 
of steam at 2115 psi and 1000F for additional electric power generation. 


This steel drum, 
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When the job calls for a Class B 
Composite Insulation...Use 


ABOGLAS 


ee eee iich 


Suitable for heavy duty equip 
DiC tt el ta Mel TITS 
CUM haat PMU a ete aa 
Stability and resistance to break- 
down proven in actual service 
under extremely adverse condi 
tate MCT te lett a ee] la tea 
dust, oil and grease 


IT’S FLEXIBLE 


Can be folded, and conforms eas 
ily to irregular surfaces— without 
application of heat, It is free 
from the objectionable flaking 
ailele lat iat it ae ds Belay: a | 


eee eile yt 


Saves time because it is so clean 
and: easy to handle, and costs 
Darl t ta: h a et MA lla ala) 
binations and other suitable 
leaTeES me Miri it-bil lar) 


A was developed at the suggestion of a large eastern repair shop to 
answer their need for a high grade Class B insulating material which would 
effect substantial reductions in the cost of material and labor. It has proven 
highly successful in such applic ations as: Coil support on armature windings 
and rotors...Cushion between top and bottom coils,..Cushion and ground 
insulation on field and rotor coils... Insulation under leads on armature coils 
Natvar Products ...Phase insulation on mush wound stators ...Layer and ground insulation on 


-type transformers. 
Varnished cambric—cloth and tape dry ss salience ae 


Vernished canves end duck It is available in two thicknesses: .025” -.027” with minimum dielectric break- 
Vernished silk end specie! rayon down strength of 12,000 volts; and .050” -.054” with a strength of 19,000 volts. 


Varnished—Silicone coated 


When the job calls for insulation with good physical and electrical properties, 
Fiberglas 


it will pay you to use Natvar flexible insulations. They are dependably uni- 
form no matter when or where purchased, and are available either from your 
Slot cell combinations, Aboglas® wholesaler’s stock or direct from our own 


Varnished-lacquered tubing and 


OE N ATY A 3 CORPORATION 
Styrofiex™ flexible polystyrene tape : 


Extruded identification markers e FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 


he TELEPHONE CABLE ADDRESS 
Ask for Catalog No. 22 % RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 


221 RANDOLPH AVENUE © WOODBRIDGE, NEW JERSEY 


Varnished papers—rope and kraft 
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Electrical tests showed that 
no damage was done to the 


core ind coils. 


Inspecting engineer points out damaged 


base member. 


Transformer tank withstood accident with- 
out damage. 


Load ratio control compartment was bent 


but controls were undamaged. 
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we Nagidents, 


ut... look what an accident showed us 
sid about our design 


= 
= 


7 ‘ « Sal Ce a] 


When the bridge is too low and the transformer 
traveling toward it is too tall, something is 
bound to happen when the two meet. And some- 
thing did happen! 

A depressed center car, carrying a Pennsyl- 
vania 7500 Kva Load Ratio Control Trans- 
former, was switched from one track to another 
and coupled to the wrong train. Then it met up 
with the concrete bridge! After the dust cleared 
away, the transformer and car were found 
turned over on their sides. 

When returned to our shop, the transformer 
was thoroughly inspected. Electrical tests 
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- . -— | 
re oe wtandh. ABR. 
Se ee 


showed that no damage had been done to the 
core and coils. Damage inside the transtormer 
was negligible — a broken bushing lead and a 
few cracks in some wooden supports. That's all! 
The internal damage was slight because the 
core-and-coil assembly was rigidly supported 
and held by the core clamping frames — even 
when the transformer fell over on its side. 

Externally, the load ratio control compart- 
ment was distorted, but the controls were un- 
damaged. Two mounting panels of the under- 
load tap changing switch were cracked. The 
front of the switching compartment was dis- 
torted, as was the nitrogen cabinet. Some of the 
transformer base members were bent and cut, 
and the portion of the cover that hit the bridge 
was dented. 

That was the sum total of the damage. Repairs 
were made and complete electrical tests showed 
the transformer to be in excellent operating 
condition. It was shipped back to its destination 
and this time it stayed on the right track. 


We believe the negligible damage that 
resulted from this accident is substantial 
proof of the extra mechanical strength 
built into all Pennsylvania Power Trans- 
formers. 


PENNSYLVANIA TRANSFORMER COMPANY 


A McGraw Electric Company Division 
CANONSBURG, PA. * Greater Pittsburgh District 
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SOT UN ee ATS 


Pa 


With Bermico Lifetime Conduit 
you get the greatest possible pro- 
tection for your cable—at low cost. 
That means fewer outages, un- 
interrupted service for your cus- 
tomers, and less expense for you. 

Made from sturdy wood fibre, 
impregnated with pitch, Bermico 
is completely uniform from end to 
end, For the best protection for 
your cable specify Bermico. It’s 


Distributed by 


FOR SUREST CABLE PROTECTION 


._ MCA 


i) 


SPECIFY 


light, tight, strong, waterproof, 
acid-resistant, with smooth bore. 

All Westinghouse Electric Sup- 
ply Company offices are equipped 
to give you prompt, efficient serv- 
ice. They carry, for immediate 
shipment, large, well-balanced 
stocks of all sizes, together with 
fittings for any situations you may 
encounter in installing under- 
ground ducts. 


Electric Supply Company 


Offices in principal cities 


BROWN {fig 


COMPANY New 
CORPORATION, La Tuque, Quebec 


Revere Salos Offices: 150 Causeway Street, Bestos 14, Mass. - Dominion Square Building, Montreal, Quebec 


-§OLKA AND CELLATE PULPS + SOLKA-FLOC * NIBROC PAPERS * NIBROC TOWELS * NIBROC 
KOWTOWLS + NIBROC JOILET TISSUE + BERMICO SEWER PIPE AND CONDUIT + ONCO INSOIAS 


GE Policy 


(Continued from page 140) 


In the event of early shipment or- 
ders, cancellation would be required 
12 months in advance of scheduled 
delivery to qualify for liberalized 
terms. 

Financing of charges normally made 
prior to shipment may possibly be 
deferred for a reasonable period until 
the financing of the new equipment 
could be handled by the customer. 


MANUFACTURING BRIEFS 


The Okonite Co, Passaic, N. J., has 
begun construction of a modern ware- 
house and sales office in Birmingham, 
Ala. The new building will service 
distributors and customers in ten 
southern states. Dewey A. White, 
District Manager, will be in charge. 


Westinghouse Electric Corp is testing 
a completely transistorized power-line 
carrier on Potomac Edison’s Marlowe- 
Fredrick line. The equipment is de- 
signed for telegraphic functions, such 
as relaying and telemetering. As- 
semblies for voice and other uses are 
expected to be ready for trial shortly. 


Western Insulated Wire Co of Los 
Angeles announces a 30% expansion 
of plant area. The additional space 
will be used for rubber mixing and 
storage of finished products, allowing 
shipments from stock of their Bronco 
portable electrical cords and cables. 


Gould-National Batteries, Inc, St. 
Paul, Minn., purchased the Fort Erie, 
Ont., industrial battery property it has 
occupied under lease and will expand 
to double capacity. 


Dierks Lumber & Coal Co is operating 
a pressure treating cylinder at De- 
Queen, Ark., for pentachlorophenol 
treatment of utility poles, fence posts, 
and general construction lumber. The 
new penta cylinder is 115-ft long with 
an 8-ft dia. 


Du Pont’s new plant for Mylar polyes- 
ter film, now nearing completion at 
Circleville, Ohio, will replace pilot 
plant facilities in Buffalo, N. Y. The 
$10-million plant, on a 435-acre site 
on the Scioto River, will employ about 
250 persons. 
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FOR AMPLI-BOND TERMINALS 
A-MP’s bonded insulation, Confined “C” 
Crimp, and insulation support features make 
precision-engineered Ampti-Bonp terminals 
the best quality insulated termination for 
copper wire. Special crimping head applies 
superior A-MP “C” Crimp for wire sizes 
8 through 2. 


TERMINATIONS 

For applications where weight is the primary 
consideration, A-MP’s novel cartridge type 
terminals, available in wire sizes 8 through 2, 
are applied with the same head as that used 
for Amp.i-Bonp. These aluminum wire ter- 
minals offer, by way of insulation support, 
Confined “‘C” Crimp, and special inhibitor, a 
completely trouble-free termination. 


tail schnitt Aiearail Tas 

FOR SOLISTRAND TERMINALS 

The AMP W Crump for solid wire has two 
longitudinal indents which compress terminal 
and wire with a toggle action to produce a 
voidless, homogeneous mass within the crimp 
area. There is no finer crimp for solid, irregu- 
lar shaped or combinations of these wire types. 
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LIGHTWE] 
HAND HYDRAULIC TOOL 


FEATURES: 


* 6 TONS FORCE 
° SWIVEL ACTION 
° SPRING ACTUATED 


More than one ton of force per pound of weight makes crimping even 
No. 2 terminals easier than ever before. Two styles of head are available, 
one for “‘W” Crimp, the other for ‘“‘C” Crimp. The “‘W” Crimp is for 
solid and stranded wire and for uninsulated terminations. The “C” 
Crimp is for insulated terminations on stranded, copper wire and for 
uninsulated terminations of aluminum wire. Rotating nests or remov- 
able inserts give wide wire size range for each head. 

It’s light! Weighs only 5 lbs. Double lever action of new tool reduces 
pumping time effort—takes 50% less strokes than conventional hand 
hydraulic tools. Sudden decrease in pressure indicates to the operator 
that the crimp is completed. 

Literature on tool and terminals available upon request. 


© AMP AMP Trade-Mark Reg. U.S. Pat. Off. 


Aircraft-Marine Products, Inc. 
ae) Paxton Street, Haxrisburg, Pennsylvania 


) ) 
... Aircraft-Marine Products of Canada, Ltd. 


1764 Avenue Road, Toronto 12, Ontario, Canada 


ee 
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pinco “NOCORONA” UNITS with 


special glaze provide “interference-free” reception 
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can be QUIET too... 





WHAT MAKES A PINCO 
INSULATOR "“CORONA-FREE” ? 
Pinco “Nocorona” units embody all of the 
rugged design features of Standard Pinco Pin Type 
Insulators, PLUS the application of a special glaze 
at the critical points—the conductor and the 
tie wire grooves. This glaze being conducting, 
forms an intimate bond between the conductor, 
a‘ i | tie wire and insulator, thus eliminating 


the possibility of brush discharge (corona) 


from the conductor and tie wire to the insulator. 


The Pinco 75 R (“*“NOCORONA") conforms to EEI-NEMA Class 56-3 


Increased sales of television sets in remote were prevalent) . 
“fringe” reception areas have developed “in- Today, thousands of Pinco“Nocorona” In- 
terference” complaints from set owners and sulators are in service from coast-to-coast, in- 
created headaches for utilities. However, suring “interference-free” reception for mil- 


where such interference is directly traceable lions of radio listeners and television viewers. 


to corona discharge from pin type insulators, 
the problem can, and is being solved by in- 
stalling Pinco (Type “R”) “Nocorona” pin 
types (just as it was twenty-five years ago 
when complaints about radio interference 


So, to eliminate this one source of potential 
trouble on your lines, may we suggest that 
you install Pinco “Nocorona” units when 
you build new lines or replace standard pin 


type insulators on your present lines. 


FOR COMPLETE INFORMATION about Pinco Pin Type Insulators 
(“NOCORONA" and Standard Types) refer to Pinco Catalog No. 49— 


page 28 to 43... . or contact The Joslyn Mfg. & Supply Co. office in your locality. 


PINCO 


INSULATORS 


* 


Suspension Insulators . 
Distribution and High Voltage Pin Types . 
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. . Clamps and Fittings . . 


’ Jhe Porcelain Insulator Corporation 
LIMA, N.Y. 


. Switch and Bus Insulators .. . 





. . Guy and Tree Insulators .. . Special Porcelain. 


f 
oe 


TESTS PROVE* Bullard 10KV safety hats and caps give complete head 
protection both from head blows from falling wrenches, insulators, “rake- 
sticks” and from contact with “hot” lines. Every Bullard hat and cap is tested 
before it leaves the factory to 10,000 volts . . . and every hat and cap passes 
industrial and federal 40 ft. pound resistance tests. No holes or rivets that 


might eventually cause leakage pass through crown or brim. Permanent colors 
available at no added cost. Universal headsize. 


ELECTRICAL INDUSTRIES 


SLASH ACCIDENT COSTS! 


BULLARD. 
PU 
SAFETY 


Anti-friction 

bearing 

Locking pin ' 
CUSTOM DESIGNED 


Non-corrosive FIRST AID KITS 
brass safety 


gate 


Locking groove 


Bullard unit pack first aid kits are 
available in special packs to meet 
the accident patterns of electrical 


Usable with every type industries. Write for new catalog. 


of equipment (chain 
hoists, horizontal tuggers, come-a-longs, EVERYTHING 
cranes, block and tackle, and snatch blocks). 
The B-B safety hook provides complete BULLARD 
PROTECTION where accidents begin. IN SAFETY 


7.8 REG. U &. PAT. OFF 


Since 1898 


E. D. BU LLARD COMPANY * FREE—write for Multiphase lab- 


oratory report and circularon10KV 
275 EIGHTH STREET * SAN FRANCISCO, CALIFORNIA hats and caps. Brochure also avail 


Distributors in principal cities around the world able on Bullard-Burnham hooks. 


SALES ASSIGNMENTS 


COMPANY STAFFS 


Federal Electric Products Co and its 
subsidiary, Pacific Electric Manufacturing 
Corp, have appointed Daniel P. Lacock as 
Southeastern regional sales manager with 
headquarters at Atlanta, Ga. Lacock, for- 
merly assistant sales manager of Kuhlman 
Electric Co, will cover North and South 
Carolina, Georgia, Florida, Alabama, and 
parts of Tennessee, Louisiana, and Missis- 
sippi. 


Roller-Smith Corp, Bethlehem, Pa., has 
designated Lloyd H. Jones as its regional 
manager. Jones, formerly with General 
Electric Co, will be responsible for super 
vision of field sales representatives in Penn- 
sylvania, Ohio, Michigan and all porthern 
states west to Washington 


Westinghouse Electric Corp’s Lamp Di- 
vision has announced these changes: Gor- 
don W. Howson, Chicago district manager 
since 1952, was appointed Atlantic regional 
manager to direct activities in greater 
Philadelphia area and half of Pennsylvania, 
parts of New Jersey, West Virginia, Ken 
tucky, Tennessee, and North Carolina, and 
all of Delaware, Maryland, Virginia, and 
the District of Columbia. He succeeds 
George B. Mackey, who was transferred to 
San Francisco as Pacific Coast regional 
manager. Mackey, who will direct activities 
in nine Western states, Hawaii, and Alaska, 
replaces W. H. Thompson, who was named 
assistant general sales manager. Working 
out of the division’s San Francisco offices, 
Thompson will devote his full time to sales 
activities throughout the country. 


M. W. Kellogg Co’s Chemical Manufac- 
turing Division has assigned Fred W. 
Troester to its Los Angeles office to handle 
Kel-F sales in the Pacific Coast area. He 
has been identified with sales and engi- 
neering phases of the plastics industry for 
the past eight years. 


Line Material Co has appointed Raymond 
E. Saccany as lighting engineer in its East 
Central Division. Saccany, who has his 
headquarters at I-M’s Cleveland office, will 
operate in Ohio, Indiana, Michigan, and 
Kentucky. L-M has moved its Cincinnati 
sales and branch offices to new quarters at 
Erie Court and Pennsylvania Railroad, 
Madisonville. G. B. Griesbach is district 
manager. 


Graybar Electric Co has named T. E 
Mahan manager at Louisville, Ky., to suc 
ceed C. H. Brown, who is retiring after 
filling that post since 1939. Mahan, whose 
assignment becomes effective Sept. 1, for 
merly was manager at Columbus, Ohio. 
M. P. Johns, manager of inside construc 
tion sales at St. Louis, takes over Mahan’s 
Columbus post on Aug. 15. P. H. Butter- 
held, a Graybar salesman at San Diego 
since 1946, was appointed operating man- 
ager of that branch. H. J. Frantz, a Gray- 
bar salesman since 1951 at Ft. Worth, Tex., 
was made sales manager at Austin. 


Babcock & Wileox Co has advanced N. J. 
Connor from assistant manager to manager 
of the New York district office, effective 
Aug. 1. Connor, who joined the company 
in 1928, replaces H. E. Martin. Martin, 
manager of the district since 1942, has been 
elected president and a director of Metal 
& Thermit Corp, effective Aug. 1. 
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Our long experience in working with both util- 
ities and the public is your assurance of de- 


pendable work and good customer relations. 


YOUR BARTLETT DENDRICIAN... 


A local man with a national reputation 


When you employ Bartlett to take care of your trees, you 
not only get the benefit of the reputation and knowledge 
of a large national organization—you get the benefit 

of the services of local men familiar with local conditions. 


In our research Laboratories at Stamford, a group of 
scientists are working constantly to find better ways to 
protect and preserve the shade trees of America. 


But the man who @etually does your tree work, the man 
who carries out the recommendations of our Laboratories 
is the Défidrician. He is a trained technician, similar in his way 
to the professional nurse. He knows the peculiarities 
of his patients and is skilled in the handling of the 
latest remedies and specialized equipment 
to restore them to health. 


To qualify, the Bortlett Dendrician has to meet high 
physical and education requirements. He is then given 
comprehensive training at the Bartiett School of Tree Surgery. 
So, when he is assigned to a local office, he has not 
only had a skillful training in the fine art oftree care, 
he has been trained so that he can be depended upon 
to carry out the recommendations of your Bartlett 
representative and put into practice the knowledge of the 
Bartlett Tree Research Laboratories which stand behind them. 


This teamwork—the combinction of local Dendricians 
and the men in the Bartlett Tree Research Laboratories— 
has proved to those critical of results that the Bartlett 
Way (The Scientific Way) gives the best results in the 
long run. Call your nearest Bartlett office for a study 
of your tree situation. 


TREE EXPERTS 


Home Office, Research Laboratory and Experirnental Grounds, Stamford, Conn 
Local Offices from Maine to the Carolinas, and West to Indiana. See your Local Telephone Directory for Local Address. 
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ACCO Registered MEETINGS CALENDAR 


Nor hwest Electric Light & Power Asso- 
elation 


Personnel Section with EET Industria 
Relations Committee, Multnomah Hotel 
Portiand, Ore., July 12-14 


World Power Conference 
Sectional Meeting, Rio de Janeiro, Bra 
zil, July 25-Aug. 10 


Pan-American Federation of Engineering 
Societies 
(UPADT), Third Convention, Sao Paulo 


Brazil, Aug. 2-1 
*Southeastern Electric Exchange 
Personnel Administration Section, Grove 
Park Inn. Asheville, N. C., Aug. 19-20; 


Engineering and Operation Section 
Thomas Jefferson Hotel, Birmingham, 


fee. Ala., Sept. 23-24; Accounting Section 
Roanoke Hotel, Roanoke, Va., Oct. 28 
29; General Sales Conference, Roose 
velt Hotel, New Orleans. La., Oct. 28 
30: Employee and Public Information 


Section, Roosevelt Hotel,; New Orleans 
La., Oct. 28 


e“acco Registered” is the registered trademark applied by American Society of Mechanical Engi- 
American Chain and Cable Company to slings of the highest Fall Meeting, Schroeder*Hotel, Milwau 
grade, but it is more than just a trademark. ae, Beet. E-2e; Aemmes Cums. Mat 


ler Hotel, New York, Nov. 28-Dec 
“ec ase oa ss: . . . ° e 
ACCO Registered is a definite specification of quality in mistir telchebtate tidbitenh Raeee 
both material and design. Annual Fall Convention, Stanley Hotel 
. a ‘ os : Estes Park, Colo., Sept. 12-15 
To be “acco Registered,” a wire rope sling must meet the ; 
° a ° IIiuminating Engineering Society 
following specifications: National Technical Conference 


fonte-Haddon Hall, Atlantic City 
1. it must be made from high strength "Green Strand” wire rope. Sept. 12-16 


2. All parts of the finished sling must have a breaking strength Public Utilities Association of Virginias 


; 86th Annual Meeting, The Greenbrier 
equal to the catalog strength of the sling body. White Sulphur Springs, W. Va., Sept 


3. All fittings and attachments must withstand a proof-test equal to 16-18 
at least two times the rated capacity without permanent distortion. Edison Electric Institute 
‘cide *reve o “*omm ee fenjz 
4. Actual field service tests of each design. Se ete Waal, Pailoderonian pent 


min Franklin Hotel. Philadelphia, Sept 
20-21*° Industrial Relations Committee 


As evidence of compliance with these requirements each Round Table Conference, Palmer House 

. . . . a ° ° ‘ Chicago. Sept 97-29 Prime Movers 
sling is given a metal identification tag and is accompanied Committee. De Witt Clinton Hotel, Al 
‘ ifi . bany, N. Y., Oct. 4-5; Electrical Eauip- 

by a Certificate of Proof Test and Registry. | saan Fasnetennee Hotel Statler Hart 
ford, Conn., Oct. 11-12 Prime Movers 


What does ACCO REGISTRY mean to you? —sammees, Aster Tate, New Tork 


Nov. 29-50 
It means that you can equip your shop with “lifting tools” American Uustitute of Electrical Engineers 
and be confident that their designs and materials are specifi- Ee Oe eS ee oe 


Mlectrical Applications in. Petroleum In- 
> . ; 11 + ; Justry. Mavo Hotel, Tulsa, Okls Sept 

cally selected for the highest efficiency by trained engineers 27-29. Middle Bastern District. Meeting 
who spend all their time on slings. Abraham Lincoln Hotel. Reading. Pa 
> Oct. 5-7: Fall General Meeting, Morri 

It means that you can be sure that your men, materials, /son Hotel, Chicago, Oct. 11-15. 


and machines are given the highest protection against injury National Electronics Conference _ 
° ° ° ° 10th An al Conference otel Sherman 
during lifting operations. — a. . 


Chicago, Oct. 4-6 


Where can you get ACCO REGISTERED SLINGS? National Association of Electrical Dis- 


tributors 


. ° ° ° ° Pacific Zone Conventio Mark Hop 
To make acco Registered Slings immediately available for ine Hotel, San Epanciece, Oct. &-7.\ 

your requirements, American Chain and Cable Company, Indiana Electrical Association 

Inc. has appointed one of the best industrial supply houses Annual Convention, French — Lick 


Springs Hotel, French Lick, Ind., Oct 


in your community as an acco Registered Sling distributor. 6-8 


Selection for such appointment is made on the basis of the Interstate Power Club 


. . . . ° Meetings will be held at Hotél Mar- 
distributor’s desire to serve you, his grasp of your problems, tinique, New York, on following dates 


° — . ° . . ° Oct. 11, Dec. 6 
and his willingness to maintain in his stock sizes and types 


; > Pennsylvania Electric Association 
of slings you need. Fall Meeting, Electrical Equipment 


See your acco Registered Distributor or write to us for ae a 
literature and his name. 


Pablic Information Program 
*Trademark Registered Workshop Conference, Chase Park Plaza 
Hotel, St. Louis, Oct. 28-29 


AgcO Wire Rope Sling Department ae ae 


Haddon Hall Hotel, Atlantic City, N. J 


AMERICAN CHAIN & CABLE a 


American Standards Association 


36th Annual Meeting and 5th National 
Wilkes-Barre, Pa.. Atlanta, Chicago, Denver, Houston, Los Conference on Standards, Hotel Roose 


) Angeles, New York, Odessa, Tex., Philadelphia, Pittsburgh velt, New York, Nov. 16-17 
y Portland, Ore., San Francisco, Bridgeport, Conn. 
in Canada: Dominion Chain Company Ltd., Niagara Falls, Ont . Addition this week 
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How Well Does Your Present Source Compare With 


National’s COMPLETE Facilities For Motor and Generator Repair 


Most motor repair shops can perform some of the operations listed below. Very few can handle them 
all. These are not routine operations, but extras which require expensive specialized equipment and 
experience. National service includes all 17 operations. How does your present repair source compare? 


| | “ available at at your present 
plus valve operation National repair source 


— 


redesigning and modernizing by competent engineers 
vapor degreasing to insure good bonding of varnish 
corncob blasting to prepare surfaces like new 

rebuilding and remachining to standard of mechanical fits 
temporary hotbanding to seat coils in slots 

hot rerolling of permanent bands 

grinding and polishing of journal shafts 

vacuum impregnating 


dynamic balancing 


woe oe Ff FY fw 


— 


grinding and polishing of commutator at top operating speed 


load testing 

high frequency testing 

electronic bar-to-bar and high sensitivity ductor testing 
surge comparison testing 

high potential ground testing 

magniflux testing 


anti-friction bearing inspection 


en 
pik. 
ed. 
fa 
ia 
a 
fe 
aa 
ae 
pf 
aoe 
ee 
faa 
peeeear 
—— 


If you can’t answer “yes” for your present source one safe way — make National your first source for 
on all 17 operations, you’re taking unnecessary all motor and generator repairs. 
chances on getting less than the best repair work. For more details on why the motor or generator 
You can’t tell in advance on which jobs National you send to National will often come back better 
equipment and National know-how will pay off in 


than new, call your nearby National field engineer 
improved performance or longer life. So play it the 


today. Or drop us a line for his name and address. 


NATIONAL F}LECTRIC (COIL COMPANY 


COLUMBUS 16, OHIO, U.S. A. 


ELECTRICAL ENGINEERS: MAKERS OF ELECTRICAL COILS AND INSULATION 
REDESIGNING AND REPAIRING OF ROTATING ELECTRICAL MACHINES 
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EQUIPMENT 


es 


Valve-Type Arrester 


Valve-type lightning arrester is for 
protection of equipment with low im- 
pulse insulation strengths 
RM 


intended for use on 


This Thorex 
(rotating-machinery) arrester is 
motors, genera 
tors, synchronous condensers, and the 
ac side of rotary 


converters as well 


as dry-type transformers and olde 


pieces of oil-insulated apparatus. It 


is identical in appearance to the 
Thorex MP (multi-purpose) arrester 
Arrester has low sparkover and IR 
discharge voltage characteristics. Por 
celain top construction permits closet 
spacing and reduced mounting clear 
ance. For indoor 


use, or within 


weather-proof enclosures where the 
watershed action of the petticoats is 


may be mounted in 


not a factor, it 

any position 
The Thorex RM arrester is 

able in 14 different 


voltage ratings from 3 to 27 kv 


avail 


line-to-ground 


These arresters may be used in con- 


junction — with parallel-connected 


wave-sloping capacitors in order to 
gain maximum character 


protective 
IStics 


Ohio Brass Co, Mansfield, Ohio 


152 


Side-Break Switch 


Side-break air switch, Type A-6, 
has hinge and jaw construction similar 
to the R&IE vertical-break 
and is made for 7,500 to 115,000 vy 
and 400 to 1,200 amp. The swivel 
hinge terminal has a sealed pressure 
hinge contact. 


switches 


The swivel high-pres- 
sure contact jaw has a similar sealed 
pressure hinge contact. Fingers of 
the jaw are designed with a combina- 
tion copper and beryllium-copper for 
high conductivity, strength, and re- 
siliency 

R&IE Equipment Div, I-T-E Circuit 
Breaker Co, Greenburg, Pa. 


Fluorescent Luminaire 


Iwo-lamp fluorescent luminaire is 


designed for outdoor use 


requiring 


high illumination but low average 
brightness, such as loading facilities, 
commercial business fronts, parking 
Main beam 


output is about 4100 cp and average 


lots, and airport service. 


unit 


sq in. 
Metal parts are aluminum with non- 


brightness is about 3 cp per 


is translucent 
plastic hinged at top and latched at 
the bottom. Cover gaskets make the 
unit weather and bug proof. 

The 245-w luminaire accommo- 
100-w, 6-ft, Indi- 


vidual reflecting surfaces control ver- 


ferrous fittings. Cover 


dates T-12 lamps. 


tical distribution of light. Entire unit 
is adjustable so that main beam may 
be rotated +45 deg from horizontal 
Line Material Co, 700 W. Michigan 
St, Milwaukee 1, Wis. 


High-Speed Camera 


High-speed framing camera, Model 
77 


produces high-resolution (50 x 
100 lines/mm) photographs at rates 
as high as 2.4 million per sec. It 
needs of 


combustion, corona-discharge, explo- 


serves research workers in 
sion, etc. 

Image of subject matter is focused 
alloy-steel turbine 
mirror through a highly-correct 24-in. 
achromat. The helium-driven turbine 
is spun at speed of 5,000-10,000 rps. 


on stainless- or 


A total of 25 frames per run can be 


exposed on stationary perforated 
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35-mm _ film. 
100-ft capacity. 
Beckman & Whitley, Inc, 912 San 
Carlos Ave, San Carlos, Calif. 


Film magazine has 


Battery Charger 


Regulated battery charger will 
charge 6-v storage batteries up to 25 
amp. Mounted in utility work trucks 
and connected to the auxiliary elec- 
tric plant, it will keep the battery 
charged despite drain of 2-way radio 
and other accessories. The unit meas- 
ures 12 x 10% x 9% in. Input is 
110-125 v, 60 cps. 

D. W. Onan & Sons Inc, University 
Ave, Southeast at 25th, Minneapolis 
14, Minn. 


Oscillograph 


Two-channel oscillograph recorder, 
Model 8082, has nylon-gear drives to 
eliminate noise. Speed may be shifted 
to any of six speeds from 2% to 100 
mm per sec whether unit is operat- 
ing or shut off. A deposited-metal 
drive roll and positive non-slip paper 
adjustments permit the use of either 
rolled or folded paper. The recorder 
transcribes in ink on circulinear co- 
ordinates. Bulletin available. 

Edin Co, 201 Main St, Worcester, 
Mass. 


Power Relay 


An electro-pneumatic transducer, 
the Autronic Type P2R Power Relay, 
makes it possible to utilize the low 
cost and flexibility of air-operated 
valves without the transmission lags 
that may be encountered in all-pneu- 
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APPROXIMATE PROPORTION 
OF COPPER AND STEEL IN 
HUBBARD-COPPERWELD ROD 


Those who have tried the Hubbard-Copperweld 
drive-head type of ground rod are enthusiastic about 
its convenient built-in clamp. This exclusive Hubbard 
product simplifies inventory, eliminates confusion, 
saves time. 

The top of the rod is designed to prevent damage in 
driving, and even if careless driving does batter the 
end, the clamp is already in place and no problem is 
created. The Hubbard-Copperweld Drive-Head 
Ground Rod has the well known features of per- 
manent low cost grounding of the regular Hubbard- 
Copperweld line, coupled with the added convenience 
of the integral clamp. 

The Hubbard-Copperweld Drive-Head Ground Rod 
is furnished in 54 cad 34-inch diameters and in lengths 
from 5 to 12-feet. Extra lengths are available on special 
order. 

Write for descriptive literature. 


ee ee) 


PITTSBURGH © CHICAGO + OAKLAND, CALIFORNIA 


EM TMM LM é 


J 
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EXTRA Holding Power 
QUICKLY Installed 
TOUGH For long life 


@ They speed up work and 
provide dependable anchorage 
in new construction and main- 
tenance. Quick and easy to 
install—made of tough rust- 
resistant malleable iron—their 
holding power “tops” all others. 
Available two-way, three-way, 
and 
Write for facts. 


four-way, cone types. 


Exclusive 
Everstick 
nut housing 
Locks anchor 
firmly on 
rod. No 
chance of 
rod slipping 
thru anchor 


EVERSTICKANCHORCO. 


Manufacturer of “THE ANCHOR OF MERIT” 


FAIRFIELD, IOWA 


matic systems. This power relay is 
designed to work from the electrical 
output of the Autronic Controller or 
manual It produces an 


loading pressure proportional to the 


control air- 
electric current. 

As used in integrated system, proc- 
ess variables are converted into a 
small a-c voltage by the primary ele- 
acted 


ment transmitter and 


upon by 
a selective wide range of control ac- 
tions in the controller. Dc output of 
the controller, which is transmitted to 
relay, is 


the power fundamentally 


Panel Meters 


42 -in 
panel instruments have clear plastic 


Line of switchboard and 


fronts and “in-line” pointers and 


Plastic fronts admit light from 
sides, top, and front. 


dials 
In-line pointer 
and dial eliminates parallax errors. 
These Model 610 Group instruments 
are rated for an accuracy of 1% of 
full-scale value, and have 3.5-in. scale 
length. 
Weston Electrical Instrument Corp, 
614 Frelinghuysen Ave, Newark 5, 
N. J. 


Photocell 


Subminiature crystal photocell will 
operate a small relay directly without 
amplification. Standard types as small 
as % in. dia by % in. deep (exclusive 
of leads) deliver from 2 to 5 ma when 
exposed to light of 50 to 100 ft-c 
intensity and with 100 v across cell 
and load 

Speed of 
mium-sulphide crystal photocells is 
about 0.01 sec at 50 ft-c. 


said to respond to visible light, ultra 


response of these cad 


Cells are 
violet, X-rays, and nuclear radiations. 


with an 
illumination from 0.0001 


Resistance decreases linearly 
increase of 
to 100 ft-c. Dark resistance is about 
10,000 megohms. Resistance 
tion with temperature is 2:1 
50 to +75C. Bulletin PC-10 
Standard Piezo Co, Carlisle, Pa. 


Varia 
from 
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governed by the 
transmitter, but 


element 
propor- 
tional, reset, and rate-time actions of 
the controller. The P2R Power Relay 
furnishes large mechanical power am- 
plification at the final control element 

Relay 
principle: magnetic force is balanced 
against the force produced by the air- 
output pressure from the pneumatic 
pilot. Electrical side of relay consists 
of a moving coil in a permanent- 
magnet field. A 4-ma current gives 
an air-loading pressure of 3 psi; an 
8-ma produces a 15-psi output with a 
direct-acting power relay. 

A bracket is provided for wall 
mounting, or it may be mounted di- 
rectly on the valve by means of a 
pipe connection (illustrated). 
Swartwout Co, 18511 Euclid 
Cleveland 12, Ohio 


primary 
modified by 


operates on _ null-balance 


Ave, 


Vibration Switch 


The Model 1 Vibraswitch may be 
used for vibration measurements or 
as a protective monitoring switch to 
actuate a warning or shut down a ma- 
chine when vibration exceeds a pread- 
justed amount. It incorporates an ac- 
celeration-sensitive and a 
switch in a dust- 
It will operate from vi- 
bratory displacements of a few mi- 


actuator 
snap-action spdt 


proof case. 


croinches 

Sensitivity is flat from 0 to 200 
cps (12,000 rpm) and decreases grad- 
ually to 500 cps. The switch may be 
set to operate anywhere between 0 
and 2G 


sec squared). 


(acceleration of 800 in. per 
Model 2 Vibraswitch is 
less sensitive with a range of 0-20G. 
Beta Corp, P. O. Box 8625, Richmond 
26, Va. 
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THE NEW G-E MINIATURE TRANSFORMER 
measures only 31%” long by 3,°;” wide by 
47,” high without bar-primary, and weighs 
from 2 to 414 pounds. It is available in 


ratings of 200 and 400 amperes. 


GENERAL ELECTRIC ANNOUNCES... 


New Butyl-molded 
Miniature Current Transformer 


General Electric’s butyl-molded current 
transformer line has been extended to 
include a 600-volt miniature. The new 
Type JCA-0 features complete mount- 
ing flexibility. Designed for indoor or 
outdoor metering applications, the new 
miniature is available in 200- and 400- 
ampere ratings in both bar-primary and 
window-type construction. 


MOUNTING FLEXIBILITY is provided in 
the Type JCA-0 first by friction-fit 
primary terminals. These terminals are 
adjustable within a 360-degree arc and 
can also be moved lengthwise. Also the 
removable base plate can be rotated 
within an arc of 180-degrees in relation 
to the secondary terminals. 


INDOOR OR OUTDOOR APPLICATION 
is another feature of the Type JCA-0. 
Because of its butyl-molded construc- 
tion, this new transformer can be in- 
stalled either indoors or outdoors, and 
requires no housing or other protection 
from the weather. 


SIX VARIATIONS of this butyl-molded 
current transformer are possible. It can 
be used as a _ bar-primary-type or 
window-type, or with or without base 
plate and an auxiliary mounting plate. 


FOR MORE INFORMATION, contact 
your nearest G-E Apparatus representa 
tive, or write for bulletin GEC-1245 to: 
Section 604-41, General Electric, Sche 
nectady 5, N. Y. 


GENERAL @@ ELECTRIC 


BAR-PRIMARY-TYPE 


Complete adjustability is available 
in the new transformer. The pri 
mary and secondary terminals may 
be adjusted and set independently 
of each other. This flexibility pro 
vides mounting in any position. 


WINDOW-TYPE 


The new Type JCA-0 transformer 
is also available in a window-type 
construction for through-type appli- 
cations. This feature plus the buty] 
molded construction facilitates out 
door pole mounting installations. 





MARCUS 


PORTABLE BOOSTER 
PP ats 


ae 
BETTER 
Mah 


Wherever voltage drop is en- 
countered, the Marcus Portable 
Booster Transformer can be easily plugged 

into any line—either indoors or outdoors— 

to quickly restore necessary voltage level. Ideal 

for any application where appliances or machines 
are not operating at top efficiency due to low line 
voltage. Equipped with voltage input receptacles 
for 95 - 105 - 115 - 208—to deliver 115 and/or 230 


volts in any combination. 

[ IN ouT 
95 115 
105 ond /or 
115 230 
208 

Races 


With a capacity of 3000 watts or 3 KVA, 
the Marcus Portable Booster Transformer 
has exceptionally high dielectric and 
thermal stability. It is wound with silicone 
enamel magnet wire and has twist-lock 
plugs for safe connections. Made in 
crinkle gray steel finish, one unit can 
handle two % ton room air conditioners. 


—__MARCUS— 


TRANSFORMER CO., Inc. 


RAHWAY, NEW JERSEY 


Representotives in Principol Cities 
ONE OF THE WORLD'S LARGEST MANUFACTURERS OF DRY TYPE TRANSFORMERS EXCLUSIVELY 


156 


July 12, 


Computer 


High-speed computer, Model 402, 
measures 13 x 7 x 7 ft 
struction is used. 


Plug-in con- 


Five-hole punched paper tape used 
for input is read photo-electrically at 
40 rows per second. Output is via 
electric typewriter operating about 10 
characters per second. Unit uses 550 
tubes. It will multiply or divide in 
0.003 sec and do addition 
traction in 0.0002 sec. 

Magnetic storage holds 2,944 words. 
Monitoring and test equipment are in- 
corporated and keyboard tape per- 
forator is supplied. 

Elliot Brothers (London) Ltd, Cen- 
tury Works, Lewisham, London, SE13 


or sub- 


Cold-Weld Wire Tool 


14-in. 


sizes ol 


Plier-action, 5-lb, 
butt-weld different 
dissimilar 


tool will 
same or 
metals to- 
gether without the use of heat, elec- 
tricity, OF 


non-ferrous 
chemicals. Tests are re- 
ported to have proven the superior 
strength of welds produced by these 
Koldweld Buttweld toois. 
Model KB-14B will weld 
(Continued on page 160) 


alumi- 
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Sensible Saving 


is the smart reason for the 20 ft. length of these rolls. You get 
this size in the 10-roll container of Gold Seal Plastic Tape. 

For companies that supply tape to many workers for varied 
jobs, it’s the best buy. “Tape-saver” size, we call it. It’s 
enough for the average job... footage of “lost” tape is 

kept low. Workers like the small size, too. It “swings” 

easy in tight places. And remember, you start 


saving the minute you say 


GOLD SEAL 
plastic tape 


It gives you the many plastic tape advantages, 

with the plus of proved Gold Seal quality. 

With the warranty of Jenkins Tape specialists, 

you can be sure it will speed the job, stick 

right, and stand up under toughest 

conditions. Try it... sample free on j 
request. Jenkins Bros., Rubber Division, Sastre 
100 Park Ave., New York 17. nnn 


10 nous we’ © 
20 #r. 1O” 


orton rd 


a 
SHivpocront. ©” 


Gold Seal Plastic Tape single 60 
ft. rolls in round metal cans and 
Handy Pack of ten 20 ft. rolls, 


Single rolls and 10-roll containers. 

Also Diamond Seal Friction and 

Rubber Tapes made to ASTM 
Specifications. Products of Jenkins Bros, 
— mokers of famous Jenkins Valves, 
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Anaconda Recipe for ACSR... 


Aluminum, Steel...AND CABLE EXPERIENCE 





ANYONE can put Aluminum and Steel together! 

But do you get what you want? 

At Anaconda, we add still another prime essential 

cable experience! 

Not everyone has it. Cable experience takes years 
of “on the job” cable design, metallurgical research 
and manufacturing “know-how.” 

Such experience comes only from living with the 
problem. 


We use this plus quality — cable experience — and 


the very latest equipment to make the finest cable 

And we manufacture and stock aluminum in 5 
strategically located mills to assure you of quick 
sure delivery. Anaconda Wire & Cable Company 
25 Broadway, New York 4, N. Y. 


ANACONDA 


Copper and Aluminum insulated conduciors + Copper and Alu 
minum service cable «+ Wire and Cable accessories « ACSR trans 
mission and distribution + Copper, Aluminum and Copperweld 
bare and weatherproof wire, 





Lengthen the Life 


of your Transformer Oil 


the way these utilities do... 


Houston Lighting & Power Co 
American Gas & Electric Service Corp, 
Lovisiona Power & Light Co. 
Pennsylvania Power & Light Co. 
a 
& West Penn Power Co. 
| Central ilinois Public Service Co. 
| Duquesne Light Co 
| Narragansett Electric Co. 
Alabama Power Co. 
Georgia Power Co. 
Oklahoma Gas & Electric Co, 
Consumers Power Co 
Southern California Edison Co. 
Dayton Power and Light Co. 
Idaho Power Co 
Virginia Electric & Power Co, 
Kansas Gas & Electric Co. 
Philadelphia Electric Co. 


Municipal Electric Lighting 


& Power Co 


| 9 enters 


—— 
Ad. AAA 


-f¢ “4 
“AL4OSS4 yee ore}: 


@ These are only a few users and the list 
is growing constantly. More and more 
major utility companies are realizing that 
for peak efficiency, high-load transformers 
demand a sludge-free insulating oil. dbpe 
(di-tert-butyl-para-cresol) is the answer, 
since it greatly increases the resistance of 
transformer oils to oxidation and keeps 


sludge formation to a minimum. Acceler 


Ona 


——— 


4 


eed 


EARL Rs os his aa 444484 


ated field tests show that new transformer 
oil, treated with 0.3% of dbpe, lasts three 
to five times longer than untreated oil. 
Take a tip from the utilities that use 
this product. Convert to dbpe. Besides the 
solid form it is available as IMPRUVOL 
20®, liquid inhibitor. Either can be used 
in transformers and circuit breakers. Write 


us for additional information 


KOPPERS COMPANY, INC. 
Chemical Division, Dept. EW-7124, Pittsburgh 19, Pennsylvania 


SALES OFFICES: NEW YORK - 
ATLANTA - 


CHICAGO 


BOSTON - PHILADELPHIA 


+ DETROIT - LOS ANGELES 
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New Equipment 
(Continued from page 156) 


num and copper, and aluminum to 
copper wire in range from 0.039-in. 
(AWG 18) up to but not including 
0.063 (AWG 14). 

Model KB-14 will handle copper 
wire from AWG 14 up to 0.089 in. 
(about AWG 11). It will handle 
aluminum and aluminum to copper 
wire in a range of AWG 14 up to 
0.127 in. (AWG 8). 

Koldweld-Buttweld tools can pro- 
duce welds on copper and aluminum 
enamel insulated wire (magnet wire) 
without special preparation of the 
wire. The tools are manufactured 
under license of Koldweld Corp of 
New York. 

Utica Drop Forge & Tool Corp, Utica 
4, N. Y. 


Coming New Equipment 


Received Too Late for This Issue 


Cross Tap Connector 


Jasper Blackburn Corp—ijoins different 
combinations of cable sizes 


Enclosed Cutout 


Line Material Co—indicating, box type, 
is rated 100 amp at 5.2 kv 


Mine Rectifier 


Metallic rectifier for mine use will 
power two shuttle cars underground 
at the same time. Unit will supply 
50 kw at 250 v dc from 3-phase, 
60 cps, 4-wire supply. Units are 
available for 230 or 460 v input. 

Iwo output circuits are rated 100 
amp for operation of shuttle cars, and 
a third circuit is rated 20 amp for 
auxiliary tools. The rectifier is rated 
200 amp de continuous, 300 amp for 
10 min, and 400 amp for one minute. 

Cooling fan is the only moving part. 
An air filter cleans air passing 
through the unit. Skid mounted, 
braced, and made of heavy gage steel, 
it can be dragged over rough mine 
floors. Weight is 1,800 Ib; measure- 
ments are 31 x 36 x 61% in. 
General Electric Co, 1 River Rd, 
Schenectady 5, N. Y. 
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Hoists 


Line of electric hoists have auto- 
matic cam-actuated brakes. Housing 
has side cover and end cover which 
can be quickly unscrewed to expose 
parts for Wright 
include 
standard long lift (1 ton), close head- 
room (1 


servicing. These 


Frame | Speedway hoists 


ton), and four-part single- 
reeved (2 ton) models. 


NEMA totally 
motors. 


Hoists use 


enclosed ac or dec 


Two easy adjustments of a set screw 
are all that is required to compensate 
for brake lining wear. 

Push button control is furnished 
with all-weather cable and operates at 
reduced voltage. Hoists are available 
in parallel mounting, cross mounting, 
hook mounting, and rigid or bolt 
mounting. 

American Chain & Cable Co, Inc, 929 
Connecticut Ave, Bridgeport 2, Conn. 


HF Induction Heating 


High-frequency induction heating 
units combine the current generator 
and a 33 x 100-in. work table in a 
Kilotron Model K400 
10C is rated 10 kw output and Model 
K400 20C is rated 20 kw for con- 
tinuous duty. Units conform to all 
NEMA and FCC requirements. 
Electric Arc, Inc, 152 Jelliff 
Newark 8, N. J. 


single cabinet 


Ave, 
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Locate line faults instantly 
at ranges 1/2 to 200 miles 


Model 124 Line Fault Analyzer 


Now you can locate power, telephone or telegraph line faults instantly and accu- 
rately under all weather conditions. Sierra Model 124 Analyzer eliminates virtually 
all lost time, hard work and hazard of finding breaks, shorts, opens or other 
discontinuities. Operating from a powerhouse, transformer bank, substation or ter- 
minal point, it pinpoints faults from 4 to 200 miles away with accuracy of +1 mile 
on the 200 mile range 


The Analyzer operates on radar techniques, sending a high amplitude pulse 
along aconductor and presenting echoes from discontinuities as pips on a radar-type 
**A’’ scope. Operation is extremely simple, and distances are read direct in miles. 
Calibrated sweep ranges of 5, 25, 50 and 100 miles are provided. A sweep delay 
extends range to 200 miles, or permits line segments as small as five miles to be 
presented full-screen. A movable distance marker can be ranged from 5 to 100 miles. 


Model 124 weighs just 59 pounds; and is completely contained in a weather- 
proofed carrying case. 


For complete details, see your 
Sierra sales representative or 
write direct for Bulletin 102B 


sierra 


OI ARTs ae: 


Figure 1 
Test on 60 kv line, instrument on 100-mile sweep 
Negative pip to right of center indicates line a . 
grounded at 60 miles Sierra Electronic Corporation 
San Carlos, California, U.$.A. 


Sales representatives in major cities 


Other pips are switchyards, 
transformer bank, substation tap, carrier coupling 


capacitor, change in line configuration 
oe 


Aanufacturers of Carrier Frequency Voltmeters 
ectional Couplers, Wide 
Bond RF Transformers, Custom Radio Transmitters 


Copyright 1953 Sierra Electronic Corporation 


- 


Wave Anolyzers 


avee8 
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THESE GREASED GRIPPING CHUCKS CATALOGS * BULLETINS 


@ INSTRUMENTS: Electrical Indicating 
instruments, Catalog 28, 48 pages, covers 


panel and portable instruments and acces 
sories. Hickok Electrical Instrument Co 


STEEL STRAND AND ACSR te i it rt 


@ MIDGET CAPACITORS: Bulletin 155, 
| RELIABLE SPLICES AND DEADENDS | 4 pages, covers encapsulated midget mica 
capacitors, 5-20,000 uuf, 300-500 v. Cor 
} nell-Dubilier Electric Corp, 333 Hamilton 
Bivd, South Plainfield, N. J 


£ @ LAMP STARTERS: Catalog sheet 
‘ jaw or (Form A321) covers line of fluorescent 
Single i lamp starters. Amplex Corp, 111 Water 
trand St, Brooklyn 1, N. Y 


@ FLOODLIGHTS: Bulletin D, 8 pages 
covers Permafiector incandescent flood- 
lights, dual units, and industrial equip 
ment. Pittsburgh Reflector Co, 408 Oliver 


44" steel $ 


I 
Bldg, Pittsburgh 22, Pa 


@ SKIP HOISTS: Bulletin 110, 18 pages 
describes skip hoists, 20-120 cu ft buckets, 
100-450 fpm, 60-200 ft lift, 3-244 motor 
hp, 7-396 tons per hr of material weigh 
ing 50 Ib/cu ft cc o> Zartlett & Snow 
Co, 6013 Harvard Ave, Cleveland 5, Ohio 


@ CENTRIFUGAL PUMPS: 3ulletir 
W-341-B11B, 8 pages, describes saddle 
mounted, vertically split centrifugal 
pumps designed for continuous duty in 
boiler circulation and heater drain serv 
ices, types HB, HM, HR, capacities to 
1,500 gpm, heads to 900 ft Worthington 
Corporation, Harrison, N. J 


@ AUTOMATIC BOILER BLOWOFF: 
a Bulletin No. 2391A, 12 pages, describes 
Single jaw show- %, automatic continuous blowoff equipment 
4 ‘ : . A providing economy of fuel, smaller quan 
° . of blowoff, elimination of foaming 
, Jjevel de tity of bl 

ing two-l } and priming, reduction of make-up re 
quirements, and less strain on _ boiler 
sign for ACSR. metal. Permutit Co, 330 W. 42 St, New 

York 36, N. Y 





@ TORANIL: A 4-page folder covers Tor 


anil, a de-sugared calcium lienosulfonate 
Extensive research has shown the way to make self-acting its physical and chemical characteristics 


splices and deadends to HOLD even steel strand. These same and a list of tgs and sugee — appli 
: oa ; ee cations for this forrest product. Present 
basic principles are now applied to all other Reliable gripping pg (eee oo ——- — 


uses include boiler water treating con 
chucks made to HOLD ACSR, copper and aluminum. pounds. Lake States Yeast Corp, Rhin« 


lander, Wis 
Look at the illustration of the jaw for %” steel strand. Note 


the number of sharp teeth. This size chuck has 495 individual | @ COATINGS: Bulletin 121, 4 pages, give 
teeth that engage the wire instantaneously and HOLD per- reel ay gee Pate Paar ye a a 
manently. Made in six sizes for No. 8 wire to \,” strand. were applied on rusty steel ‘panels and 
They even HOLD such high tensile steels as are used in | suspended outside in a 7% sulfuric acid 
prestressed concrete construction (260,000 to 290,000 P.S.I.) ee Carboline _Company Div, Mullin 
onFerrous Castings Corp }1 Thornton 
The second jaw above is for No. 2 ACSR and features the Ave, St. Louis 19, Mo 
two-level design that permits the steel core and the aluminum @ TRAFFIC SIGNAL POLES: Catalog 
conductor to be gripped and HELD by the same chuck. In 84, 16 pages, covers traffic signal pol 
this size a total of 84 individual teeth grip the steel core and nast arms, brackets, and suspensions and 


| pictures of typical installations Union 
396 more surround and HOLD the aluminum strands Metal Manufacturing Co, Canton 5, Ohio 





The gripping chucks, used in Reliable splices and deadends, @ SMALL TRANSFORMERS: Catalog A 
are designed and made to HOLD permanently. Tension applied 1954, 28 pages, covers communication 
momentarily, during installation, assures an electrical joint ype transformers, reactors, and filter 


7 , United Transformer Co, 150 Varick St 
that is of less resistance than the conductor. New York 13, N. ¥ 


A momentary tension of about 15% of rated wire strength @ FLUORESCENT LUMINAIRES: Bull 

is enough to produce and maintain this low resistance joint. tin 721, 4 pages, covers ‘Milestone 
fluorescent luminaires for commercial in 
stallations, 4 and 8 ft > and 4 lamp 
Mitchell Manufacturing Co, Chicago 14 
Ill. 


@® GE BULLETINS: Following are avail 
able from General Electric Co, 1 River 

Rd, Schenectady 5, N. Y 
GEA6108 Repetitive Manufacture Power 
Transformers, 501-5,000 kva, single phase 
" 501-10,000 kva, 3-phase; 69 kv and below 
; ; was, also RM-Pyranol and RM-LRC Trans 

- formers 10 pages 
Over 45 years service to the utilities GEA6159 All Electric Tracer Control 
, fer fast, accurate production on milling 
POWER LINE CONNECTORS AND CONSTRUCTION SPECIALTIES re ae a eee 
athes > pages 

GEA6159 Ballastless Mercury for 
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Straight series operation of mercury vapor 
lamps, Type H400E-1 and H400J-1—12 


nga, oe Mors sw Bees" | BP THESE GREASED GRIPPING CHUCKS 


rSA-18—8 pages 


@ TRANSFORMERS: Bulletin 1354, 2 
pages, shows transformers, filter chokes, 
and magnetic amplifiers. Perkin Eneineer- 
ing Corp, 345 Kansas St, El 


Segundo, 
Calif. 


sim conmrszonine: via cae | fg) COPPER AND ALUMINUM CONDUCTOR 


pages, covers air conditioning 


units, Series AHY and AVY, for indus- IN RELIABLE SPLICES AND DEADENDS 
trial applications; steam or hot water; 

Freon-12, Freon-22, or chilled water; 

1,400-13.500 efm, 4-62 ton canacity. Worth- 

ington Corp., Harrison, N. J 


Liter 
al 
CARRIERS: A _ 12-page ly hun. 


catalog covers 


specialized processing carriers for plat- dreds of teeth 


ng, heat treating, etc. Wiretex Manufac- 


9rip andH 
turing Co, Inc, Bridgeport 5, Conn. OLD 


° COpper 


INSULATION: Catalog 16, 32 pages, cov- Conductor 


ers electrical insulating material for re- 
pair and maintenance—cords,  twines, 
tapes, tubings, sleevines, mica. varnishes, 
solvents, paper, vulcanized fibre, slot in- 
sulation, washers, fabrics, and Class H 
silicone materials. Insulation Manufactur- 
ers Corn. 565 W. Washington Blvd., Chi- 


cago 6, II. oe = s 

INSULATION: A 4-page bulletin, Form — L cpiemciiediinett nena taihe oe : 

FSF-14, covers 8&8 tynes of facings and | , Tass Pe Pe ta! 

coatings arplied to sunerfine fiber class. | , ‘ 
& ; 


ene eT 
Libbev-Owens Ford Glass Co, Nicholas a 
Bldg, Toledo 3, Ohio. 


DISPERSIONS: A List of ‘DAG’ Disper- 
sions for Industry, 4 pares, lists 40 dis- 
persions used for conductive coatines, 
high-temperature and pressure _ lubri- 
ecants, extruding lubricants, ete. Acheson 
Colloids Co, Port Huron, Mich. Mn — used in Re. 
lable 

COATINGS: Bulletin 200, 4 pages, covers ] to H deadends 
Polvelad polyvinv!-chloride copolymer ° l alum. 
coatings used in protecting steel and con- Num str 

crete against effects of corrosion. Carbo- and or 


solj ; 
line Co, 331 Thornton Ave, St. Louis 19, id wire, 
Mo 





THERMOSTAT METAL: Data Sheet 400 
6 pages, covers ASC-1 thermostat bimetal 
ae eos eae _—, In developing gripping chuck jaws that HOLD high tensile 
54. N. Y.. ; steel strand, Reliable researchers developed new jaw designs 

aan stl an Me ‘ that grip and HOLD permanently not only steel strand and 
ot gat eg Al o San Seen, ACSF, but also copper and aluminum. These designs are now 


nance, 18 pages. provides detailed infor used in all Reliable splice and deadend gripping chucks. 
mation on oreranizine to meet the demands 


tha? automation. will male an electrinel On each copper gripping chuck jaw for 2/0 copper conductor, 
maintenance. General Electric Co, 1 River there are 126 cold-forged engaging teeth or a total of 378 
Rd, Schenectady 5, N. Y. individual HOLDING points in each three-jaw chuck. The 
CARD PUNCH: A 6-page folder, TM-817, teeth, the chucks and the precision tapered cases are scien- 


covers Multi-Control Reproducing Punch tifically designed and precision made to HOLD permanently. 
for feeding, sensing, comnuting, punching, 


segregating. and interfiling of punched The aluminum jaw illustrated above is for No. 2-7 str. alumi- 
cards. Remington Rand Inc, 315 Fourth | num. The three-jaw gripping chuck is provided with 315 
Ave, New York 10, N. Y 


individual, keen-edged teeth that grip the strand instantan- 
eously and HOLD permanently without damage to the strands. 





FLUX: A 4-page bulletin covers 10 sol 
dering fluxes, thinners, and tables of ; ; ‘ eu ‘ . . 

nolderability of mietels and sactenmantod A tight, low-resistance electrical joint is assured with Reliable 
fluxes. Alpha Metals, Inc, 56 Water St splices when momentary tension is applied at time of installa- 


Jersey City 4, N. J tion. Reliable splices properly installed will actually run 
GAS ANALYSIS: Data Sheet 10.15-12 | cooler than the conductors. 

“Ove avis slectro-c etivity FAS ‘ ; 3 

covers Davis electro-conductivity «a A momentary tension of about 15% of rated wire strength 
analyzers for measuring gas concentra- | ; . ; : ; ‘e- 
tion accurately and continuously. Minne- | is enough to produce and maintain this low resistance joint. 
apolis-Honeywell Rerculator Co, Wayne & 

Windrim Ave., Philadelphia 44, Pa. 


CARRIER COUPLING: Brochure B-108, 
8 pages, covers aperiodic coupling units, 
coupling capacitors, and potential devices 
Units are used for wide-band coupling of 
carrier-current sienals to transmission 
lines. Motorola. Inc 4545 W. Augusta 
Bivd, Chicago 51, Ill 


PUMP: Bulletin W-414-B45, 12 pages, 

covers vertical triplex, single action Over 45 years service to the utilities 

plunger pumps, Types VTE, VTE-1. VTE- — 

2: 2, 4, 5, and 6-in. stroke; 2.1-225 gpm; - f 

570-11,700 psi. Worthington Corp., Harri ee 1 ha a CONNECTORS AND CONSTRUCTION SPECIALTIES 
son, N. J. 
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Here’s how much more youget 800KS 
when you buy— Background for Engineering 


a Basic Principles in Electrical Engineering. By |. H. 
Child. Published by E. & F. N. Spon, Ltd, London 
e¢ ric an % 112 pages, illustrated. Price 10s. 6d 


Many basic, underlying principles 

of electrical engineering are explained 

ST oeieny bloke got in simple language. Several of the 
weighs only half as much as topics are discussed from three differ- 
other comparable units. ent views: the mechanical, vector, and 
mathematical concepts. Coverage in- 


cludes transformers, rotating fields, 

MORE OUTPUT per cubic foot. - alternators in parallel, speed controls, 

alae ly median 4 4 fe moothing circuits, are control, syn- 

} ss ‘hronizing torque, power system stud- 

; , ies, and alternator reactance with 

ones CONSTRUCTION reference to short-circuit calculations. 

Onan-built plants ore direct- § . This book is a compilation of pub- 

nected for permanent align- : : 1 ; : ; 

ment, lang lite ee ' | lished articles on subjects which cause 

the student particular difficulty. It 

is recommended for anyone with 

SPECIAL ELECTRIC PLANT ste basic electricity who needs a general 
/ 5. eee 4 fd background in utility engineering. 

other parts to assure durability. ; me 


VERSATILITY. A wide variety of 
accessories such as skids, col- 


lies, trailers, adapt Onan units abe Electrical Theory for Beginners 
fe more jobs. OE 


Direct-Current Circuits-2nd Edition. By Earle M 


MODEL SCW—5,000 wotts A.C. Morecock. Published by McGraw-Hill Book Co, 
48-HOUR SERVICE. Repair ports two-cylinder, air-cooled, gase Inc, New York 36, N. Y. 397 pages, illustrated 
and factory experts are close to oline powered. Price $5.00 
any port of the U.S. Many for- " 
sign parts depots. This second edition features several 
important revisions of the 1944 
. a version. Among them are complete 
... yet kilowatt for kilowatt, an ONAN costs ak i Ge meester. 
second system. Problems include those 


you less than any other electric plant! of communication networks. And 


symbols of circuit drawings conform 

ONAN gives you many advances in electric plant design, plus to AIEE standards. The introduc- 
proved dependability on the job! You pay no premium for these tory chapter has been expanded into 
Onan features . . . in fact all the electric plants shown here are . rer eae = ee 
priced lower than other plants of similar capacity. er ee Sone Semen. 


: ; : , Intended as a textbook for the 
The Onan line is complete, with scores of different sizes and a leltieh elesteien’ caumes of technica) 


great variety of optional equipment, making it easy to pick just the institutes and junior colleges, the book 
right electric plant for particular jobs with savings in weight, space is copiously illustrated and replete 
and operating expense. with examples and review problems. 
For any job requiring an independent source of electric poo Working knowledge of algebra is pre- 
Onan gives you greater all-around service and unequalled vaiue requisite, and advanced algebra and 
too... measured either by first cost or in the long run. trigonometry should be taught concur- 
’ rently. Utility engineers should find 
2 2 the book valuable as a text for com- 
Gasoline or Diesel-powered pany training courses, and for tech- 
Air or water-cooled nicians to use in self study. 
GASOLINE; Air-cooled—400 to 10,000 watts. Water-cooled—10,000 to 50,000 watts. 
DIESEL: Air-cooled—3,000 and 5,000 watts. Water-cooled—15,000 to 55,000 watts. 


A Symposium on Lightning 


Thunderstorm Electricity Edited by Horace R. 
Byers. Published by University of Chicago Press, 
Chicago 37, Il. 350 pages, illustrated. Price $6.00 


Collected in one book are the re- 
% ports of 20 physicists, meterogists 
MODEL 205CK—3¥4KW AC. MODEL SORP_skw AC. Dies! MODE 208"—2E0/ AC.Dlwet and engineers about lighting. Original 
purpose of most of these papers was 
Write for specifications and descriptive folder! to bring order out of the chaos of 
known facts and guide further in- 
o W ONAN & SONS INC vestigation. This interchange was 
e e , e organized by Cambridge Research 
Center, U. S. Air Force. 
8249 University Avenue S.E., Minneapolis 14, Minnesota Contents relate mostly to the 
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Designed to withstand 





atmospheric electric field and its dis- | \ B the inductive loads of 
tribution, and to the mechanics of | Siig \ ae vorescent Li g htin re 
lightning charges and discharges. | § ; : A 

Closing papers include one by Norin- | ay ‘s ystems. 


der about long-distance location of | 
storms, one by Newman about pro- | 
tection for aircraft, and a concise 
survey of power line protection by 
Harder and Clayton. 

Utility engineers specializing in 
lightning measurements and _ protec- 
tion will find this collection of re- 
lated papers valuable for study and 
reference. 


Audible Frequency Sound Systems 


Low Frequency Amplification. By Dr. N. A. J. 
Voorhoeve. Distributed by Elsevier Press, Inc., 
Houston 6, Tex., and New York 28, N. Y. 510 
pages, illustrated. Price $9.00 







CAT. NO. 1201 
SINGLE POLE 






















The latest addition to the Miscel- 
laneous Series of Philips Technical 
Library is devoted to signals in the 












audible range. It covers sound According to tests completed 
systems completely from microphones recently, this new switch not 
and record pick ups to loud speakers. only meets but exceeds the Withetands Inductive 


Included is considerable information 





. en rigid requirements set up by 

about selection and functioning of 

components, and testing of installa- ae oe 1 

tions. . ay use 
Application of this book to utility at full rated capacity on fivo- 


problems would be limited largely to rescent loads at voltages from 


Loads at Full Rating 


The economical answer for 
277-volt instant-start slim- 
line single-pin base fluvo- 
rescent systems. 





























































engineers concerned with calling sys- 120-277 v., on inductive | Is 

tems, as in power stations, and to 120-277 

those whose duties include public ad- 2 \ v-), a incandescent Winthetende tarusth 
dress and entertainment installations. mp loads, and on resistance Loads at Full Rating 
Another utility application could be loads for heaters, etc. In addi- ; : 
to amplifiers for testing and certain tion, it is highly practical for een 
instrumentation. But many utility motor loads (120-277 v.) at 9 ' 
personnel who take pleasure in home 80% of current 

music installations could benefit from switch rating. 

its clear and adequate development. A feature of the new switch Withstands Resistance 
Its presentation does not require ad- is the silver alloy contacts Loads at Full Rating 






vanced technical knowledge. Silver alloy contacts hold 
temperature rise to a mini- 


mum, 


which prevent corrosion and 
hold temperature rise to an 
absolute minimum.Units may 
be used with any standard 
Electric Traction switch plate. 
‘ Electric Traction Handbook (Control). By R. B 
Brooks. Published by Sir Isaac Pitman & Sons, Ltd, 
London. Distributed by Pitman Publishing Corp, 


New York 19, N. Y. 316 pages, illustrated. Price 
$6.50. 
















Withstands Motor 
Loads up to 80% of 
Switch Rating 






















Practical for the control of 
motors and can be used up 
to 80% of rated capacity 
of the switch at 120-277 
volts. 





Write for complete 


Presented in the book is a compre- Information today 


hensive account of control apparatus 
for electric trains, trolley-buses, and 
trolleys. Various aspects of electric 


traction are treated broadly thus in- ° 
dicating the principal types of prac- no! 
tice. Because of the preponderance of G 


direct-current in British traction 
practice, the major portion of the book 


deals with de systems and apparatus. HEAVY DUTY 


But there is included a general sur- 
aS. 






















vey of established ac systems, also FADD 
gas-turbine-electric equipments are 
SH 
provide information for study by | HA 
technical students and others inter- HUBBELL, Inc. 


developments in 50-cycle supply to aT itis \ DEVICES 
A(R OP 
treated briefly. Representative 
ested in the subject. 
| DEPT. £.2 


the contact line. Diesel-electric and 
y 
Qw. Py 
schemes of connections and apparatus 
IGHHS4R BRIDGEPORT, CONNECTICUT 






INDUSTRIAL APPLICATIONS 


Edwin L. Wiegand Co 
PRECISE PREHEATING of engine cylinders in conveyorized infrared 


oven increases assembly production 30% over former gas torch heat 


Infrared Preheats 
Plane Engine Cylinders 


For the precision job of installing “shrink-fit” parts in 
aircraft engines, Capital Airlines, Washington National 
Airport, has turned to infrared radiant heat for precise 
preheating of engine cylinders on a conveyorized basis. 


Advantages gained in changing from former gas torch 
heating method include a 30% increase in assembly pro- 
duction, a saving of 25 man-hours per week and cleaner, 
cooler working conditions for employees. 

he flexible radiant tunnel responsible for these results 
has infinitely variable control, and is readily adapted to 
handle several different types of cylinders. Tunnel con- 
struction consists of six 3.6-kw electric radiant heaters 
which are enclosed in an insulated shell and mounted on 
structural framing over conveyor line. 

The heaters concentrate radiant heat on the valve open- 
ing areas of each cylinder, while reflective aluminum 
spacers inserted between the heaters increase radiant effec- 
tiveness and help retain convection heat. Infrared pro- 
duced by the radiant heater is readily absorbed by the 
aluminum cylinders. 

[he tunnel accommodates six cylinders at a time con 
tinuously. These are components of the Wright engine 
#1820, used in the DC-3; the Pratt & Whitney #R-2000, 
for DC-4’s, and the Wright #3350, series BA and BD, 
used in Constellations. For best shrink-fitting results the 
Wright cylinders are preheated to 550 F and those of 
Pratt & Whitney to 480 F. 

Correct temperatures for each type of cylinder are 
obtained by varying the setting of a percentage-type input 
controller. Maximum setting in any case is 75%. Addi- 
tional control is provided by a non-indicating regulator 
which limits ambient temperature at 650 F. 

In addition to the operating advantages, Capital has 
found that the tunnel, which is only 7 ft 8 in. long and 
2 ft 6 in. wide, saves considerable floor space. The com- 
pany is well satisfied with the installation and is now con- 
structing an additional one. 


Strip Heaters Cut Cost of Asphalt Heating 


D. E. DOME, Commercial 
Ohio Power Co, Newark, Ohio 


Industrial Dept 


Production of mineral-filled asphalt 
by the Byerlyte Corp, Newark, Ohio, 
has been considerably improved by 
installation of a new processing tank 
heated by 40—1,000-w strip heaters 
The processing tank is located on the 
second floor of one of the company’s 
buildings, and any other method of 
heating in this location would have 
been dangerous, more expensive and 
less efficient. 

The tank, 7 ft in diameter and 33 
ft long, processes approximately 6,000 
gal of mineral-filled asphalt material 
at a time. Temperatures are main- 
tained at approximately 375 F. Heat- 
ers are zone controlled to permit 
maintenance of temperature 
during periods when tank is being 
emptied or filled. 


(More Industrials on page 179) 


proper 


+ 
raat 


HEATING ASPHALT in insulated tank using electric strip heaters permits locating tank on 
2nd floor of building. Any other heating method in this location would have been hazardous 
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How continuous product developmen 
insures your system investment 


R. A. Zimmerman and 
H. G. Barnett (left), 
Westinghouse distribution 
experts, consult with utili- 
ties the country over on 
problems relating to sys- 
tem design and equipment 
application. In the next 11 
pages, Bob and the prod- 
uct experts he will intro- 
duce discuss some recent 
developments in Westing- 
house apparatus—and what 
they mean to your over-all 


system investment. 





“Stanley Brown, Chief Engineer, and Ray Salsbury, 
Manager of Operating and Test of Duquesne Light 
Company, and John Cross* of Westinghouse dis- 


cuss progress made in substation engineering.” 


*Manager, Power Equipment Sales 


Duquesne Light Company has enjoyed improved public 


acceptance of this substation equipment in its territory 


you can BE SURE...1e irs 





This totally-enclosed substation design further 
insures your system investment 


When you consider all of the progress made by 
Westinghouse engineers, cooperating with the 
Electric Utility Industry, in the design of “CSP’’® 
single-feeder unit substations—the increased pro- 
tection of your system investment becomes ap- 
parent. 

Traditionally, either overhead or underground 
connected, “CSP” power transformers have been 
easy to handle and install. Now, in cooperation 
with Duquesne Light Company, the latest advance is 
the contoured unit which, more than ever before, 
protects your investment due to its improved flexi- 
bility. For instance: 


CONTOURED DESIGN makes your substations more 
attractive, more acceptable to the public, enabling 
you to base your selection of an installation site 
more on system efficiency—and less on real estate 
values and residential or commercial restrictions. 
The “CSP” arrives ready to install, without the 
complication of overhead connections and switch- 
ing. All components are in one compact enclosure. 


SIMPLIFIED UNDERGROUND CONNECTION. Add- 
ing still further to compactness, “CSP” power 
transformers are easily adaptable to underground 
connection. Recent improvements have added to 
the general ease of installing or moving this 
equipment. 


HIGH-VOLTAGE SWITCHING enables you to draw 
power from either of two incoming lines or from 
transmission loop. In addition, primary and second- 
ary “plug-in” facilities have been provided to permit 
maintenance work on the unit while being bypassed 
by a portable substation without interrupting load. 

Design progress like this has done much to insure 
your system investment. Extensive Westinghouse 
facilities for engineering research give promise that 
this progress will continue. 


Westinghouse 


Original method of installing the “CSP” power transformer 
with open-type overhead connection and separate open- 
type high-tension switching. 


“CSP” power transformer, underground connected, with 
separate, high-voltage switching supplied by the customer. 


Equally tremendous strides have 
been made in network protector 
design. See next page. 





“George Grissinger, Manager 
Network Protector Engineering, 
will give you the results of 

30 years of network protector 
development.” 


Protector progress 
broadens application, 
cuts maintenance 


Over the years, Westinghouse network protector 
development has aimed to do two things: (1) extend 
the benefits of secondary networks to more areas on 
your system; (2) give you protectors unequaled 
for reliability, convenience and low maintenance. 
Starting back in 1923, with the first protector ever 
developed, Westinghouse pioneered the expansion 
of network systems. Three basic units—the CM-22 
heavy-duty submersible unit, the CM-44 medium- 
duty underground or overhead unit and the CM-88 
light-duty overhead protector—have extended the 
proven economic advantages of secondary net- 
works to practically all the major areas of your load. 
Product-wise, Westinghouse network protectors 
have been perfected to an unusual degree. Capacities 
have been stepped up to 3000 amperes—size and 
weight have been substantially reduced. De-ion" 
circuit breakers, front-mounted lever-type mechan- 
isms, and smaller yet more dependable relays have 
contributed to over-all protector size reduction. 
Design improvements have steadily reduced 
maintenance costs—maintenance period for mod- 


ern units is two years. De-ion arc chambers reduce 


breaker contact duty. Knife-edge relay bearings 
minimize friction. Routine checks are speeded by 
the elimination of all adjustments (except relay 
settings) and by the quick-opening housings, dual- 
motion hinges, and captive hardware. The use of 
the same master relay—the CN-33—on all three 
protector types allows easy, economical expansion 
of your network systems—simply by replacing a 
light load protector with a heavier one. 


you can 6E SURE...i¢ its 





“Harold Fahnoe, Manager Switchgear Distribution 


Apparatus Engineering, describes a new recloser 


development that will save you money.” 


Low-cost 50-amp recloser 
designed for smaller three-phase loads 


Every tine you're forced to buy larger equipment 
than you need for a particular application, part of 
your investment is wasted. To help you avoid this, 
Westinghouse distribution engineers are constantly 
broadening product lines to match specific needs. 
A good example is the new Westinghouse 50- 
amp, three-pole recloser designed for use on smaller 
three-phase loads where greater interrupting capac- 
ity is not necessary. It gives you the level of protec- 
tion you require for these applications, but saves you 
the premium formerly paid for larger capacity. 
You get many of the same design features and the 
same reliability in the new 50-GR-3 recloser that 
you buy in larger Westinghouse units. The semi- 
enclosed De-ion interrupter provides positive pro- 
tection for all fault currents within its range. Selec- 
tive tripping gives you a choice of either one in- 
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stantaneous and three time-delay, two instantaneous 
and two time-delay, or four time-delay trippings for 
coordination with other reclosers, sectionalizers 
and fuses. Single tank speeds maintenance. 

The 50-GR-3 is available both electrically and 
manually operated. When any one pole unit reaches 
lockout position, all three pole units will open. The 
manual reset lever closes all three simultaneously. 

New products such as the 50-GR-3 recloser are 
tangible evidence that Westinghouse product de- 
velopment is constantly helping you improve system 
eficiency with minimum investment. 


Another important money- 
saving development is spelled 
out on the next two pages. 





“Bob Rung“ of the Transformer Division 


points out how the latest application 


of Hipersil® steel pays off for you.” 


*Manager, Distribution Equipment Sales 


This drawing shows TC core iron circuit designed 
for greater size reduction and weight savings. 












































New TC core design cuts size and weight 
of three-phase distribution transformers 





When you consider ways and means to get the most 
out of your system investment, distribution trans- 
formers command a major share of attention. This 
is particularly true in the proper application of 
three-phase units. Anything that will simplify this 
problem is of direct benefit to you. 

To date, the TC core three-phase unit provides 
the best solution. 


There is a growing three-phase load trend due 
to the increasing use of commercial air condition- 
ing and other three-phase motor loads. Tradition- 
ally these loads have been handled by banking three 
single-phase conventional distribution transform- 
ers. This was the best answer since previous three- 
phase units were both heavy and cumbersome. 


New TC core construction solves size, weight 
problems. The recent application of Hipersil steel 
to three-phase distribution transformers means that 
now a 75-kva unit weighs only 1300 pounds and fits 
a round tank only 22”’ in diameter. The superseded 
model weighed 1730 pounds and required a rec- 
tangular tank 18’’ x 27’’. This substantial reduction 
in size and weight means money saved in handling, 
installing or storing these units. 

In addition, the three-phase ‘““CSP’’® transformer 
using the TC core solves your protection problems 
as well. First, its expulsion arresters (LX-T) give 
positive protection against lightning. Second, its 


‘ ‘ . . —¢ ° 
protective links prevent line lockout. Third, its 
three-phase gang-operated breaker protects against 

. overloads and short circuits. The breaker also 






prevents single-phase voltage from being applied 
Shown above is a typical direct-pole-mounted three-phase 


to the secondary terminals. + ea 
ITC core distribution transformer. 









Research means progress. Research to further 


improve Hipersil cores is going on right now in ‘ & 
get oa j Now, let's look at another | A 
Westinghouse laboratories in cooperation with 


utility and steel-producing people. The improve- development that will ) IS ») 


ments that are sure to come will promote even reduce your system investment 
. 
greater savings in your system investment. , 
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“Here's John Harder (right) 
Switchgear Distribution 
Apparatus Design Engineer. 
with the latest development 
in the new DX cutout.” 


Heavy-duty fuseholder 
increases capacity 


of DX cutout 


Here's an outstanding example of how even a new 
product can be made more useful—to more custom- 
ers—through constant engineering development. 

Only a few months ago, Westinghouse engineers 
introduced the DX cutout—the simplest, most rug- 
ged open cutout ever built. Now, a new heavy-duty 
fuseholder has been developed which literally 
doubles the usefulness of the DX by increasing its 
interrupting Capacity. 

Replacing the standard fuseholder in your present 
DX open cutout with the new heavy-duty fuseholder 
automatically increases its capacity as follows: 


Interrupting Capacity 
Standard Heavy Duty 


5.2 kv 
7.8 kv 
15.0 kv 


3,000 amperes 5,000 amperes 


3,000 amperes 5,000 amperes 


2,000 amperes 4,000 amperes 


Nothing was spared to insure the absolute reliabil- 
ity of the DX over years of weather and rough 
handling. Sleet shields are extra wide—insulators 
extra large, with no recesses or reduced sections. 
Contacts are oversize and generously silver-plated. 
The toggle mechanism, fuseholder, and hinge are 
designed so simply that nothing can go wrong in 
closing, opening or re-fusing. 
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“H. J. Lingal, Switchgear Protective Devices Engineering 
Manager, reviews how you benefit by Westinghouse 
leadership in high-voltage disconnect development.” 


Latest disconnect advance: the first 


switch to interrupt load 


This inexpensive Westinghouse VLB switch is the 
first to safely interrupt load current on high-voltage 
transmission lines. It’s the high point of 20 years of 
intensive development by Westinghouse—all aimed 
at giving you more value, better performance and 
wider application of load break devices. 

Here’s what you've gained in those 20 years. In 
1934, the LC switch, the first with multiple-line 
silver contacts—self-cleaning and self-aligning even 
after thousands of operations. Today, the LC is prac- 
tically unchanged, proof enough of value you've 
received. In 1939 you got the Type V, the first truly 
economical outdoor high-voltage switch. Beryllium 
cobalt contacts, permanently lubricated Oilite bear- 
ings and just three moving parts set new standards 
for both economy and reliability of operation. A few 
years later, the field-proved features of the Type V 
were incorporated in the Type RL, still the only 
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Westinghouse a, 


current safely 


shuntless, horizontal, side-break switch available. 

The latest Westinghouse advance, the VLB, adds 
an interrupter to the Type V air-break switch—and 
solves a long-time problem in high-voltage switch- 
ing. The arc cannot develop into a system fault be- 
cause it’s completely enclosed in a permanently 
sealed interrupter chamber filled with sulphur 
hexafluoride, a gas with an arc interrupting ability 
100 times greater than air. The VLB will interrupt 
line charging current, transformer magnetizing 
current, or up to 600 amps of load current—will 
operate 500 times without maintenance, as proved 
in laboratory tests. 


For news of another ‘first’ 
in system protection, 
turn the page. 





“Relay Sales Engineer Frank Fitzpatrick has an 
important announcement about a new 
development in loss-of-field protection.” 


New loss-of-field 
relay protects system 
stability and 

the machine 


The new HLF single-phase relay was developed by 
Westinghouse to meet a real need among utilities— 
low-cost, automatic loss-of-field protection for 
synchronous machines. 

The HLF should be applied to every machine 
where loss of excitation could result in system in- 
stability or damage to the equipment. This appli- 
cation can be made without relay modification. 

Here's how the HLF relay works. Under loss-of- 
field conditions, the relay operates an alarm to 
warn the operator that corrective measures are 
needed. If there is danger of system instability or of 
damage to the machine, the HLF will automatically 
trip the machine. See simplified diagram at right. 

The HLF relay is the result of extensive studies by 
Westinghouse engineers of loss-of-field effects on 
all types of synchronous machines. For a report on 
these studies, write for a copy of B-6373 by check- 
ing the coupon on the last page of this section. 

The development of the HLF relay is typical of 
work going forward constantly at Westinghouse 
to help you protect your system investment. 


Simplified trip circuit diagram of the new HLF relay. Under 
conditions of low excitation, the impedance and direc- 
tional elements of the HLF operate on alarm. With a con- 
tinued drop in system voltage below a predetermined level, 
the voltage element sets up the trip circuit. 


DIRECTIONAL IMPEDANCE 
ELEMENT ELEMENT 


oe 


VOLTAGE 
ELEMENT 


TRIP 


ALARM 
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“Newman Henry* of the Transformer Division 
discusses some important points in 
instrument transformer development.” 


*Section Manager, I & R_ Division, 
Transformer Engineering Department 


Accurate, reliable instrument transformers 
help insure your system investment 


Proper operation of your metering and relaying de- 
vices, as you know, depends to a large extent on 
instrument transformers. Their accuracy and reli- 
ability are imperative. Therefore, Westinghouse 
engineers never cease searching for improvements. 
The following developments are evidence of 
progress to date. Each is a Westinghouse “‘first’. 
Reliability has been substantially improved by the 
Westinghouse development of a process for vacuum 
plastic impregnation; by hermetic sealing using de- 
gassed oil; as well as by production-line impulse 
testing and by the protection of ‘Coastal Finish.” 
Accuracy has been improved by application of 
nickel alloy steel; by grain-oriented steel; and by 


Westinghouse 


Type C core construction. Westinghouse, too, de- 
veloped the first dry-type current transformers to 
meet present-day impulse values. 

These are a few from a long history of 
Westinghouse advancements . . . each an important 
step in the development of present-day highly 
accurate and reliable instrument transformers. 


For more on a specific materials 
research project, see 
the next page... 
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A transformer division report on 2 years of 
insulation power factor progress shows: 


700% better kraft paper 
200% better Micarta“ 
130% better pressboard 


The Westinghouse Transformer Division at Sharon, 
Pa. spends a lot of time, materials and man power in 
improving every phase of transformer reliability. 
One of these phases—highly important to your 
system investment—is insulation power factor. 
Every material associated with insulation—in- 
cluding paper, pressboard and Micarta, to name a 
few—is constantly under the critical eye of labora- 
tory specialists. Proof that their work pays off is a 
700% 
kraft paper . . 


improvement in insulation power factor of 
. 200% for Micarta... 130% for 
pressboard, and Wemco® C Oil . . . in just 2 years. 
There are other examples just as impressive. 

Such progress means a lot to you. It means that 
you get greater protection against internal faults in 
all your Westinghouse transformers. Power factor 
losses can be dissipated before insulation can be 
affected and, more importantly, before your 
system equipment is affected. 

The Electric Utility Industry has made steady 
progress in meeting the growing electrical load... 
while still maintaining a practical balance in system 
investment. This progress depends on research 
and development as-is conducted by your utility 


and by manufacturers like Westinghouse. — cp.1017 
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More information ? 
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PERCENT IMPROVEMENT 
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KRAFT WEMCO C 
PAPER MICARTA PRESSBOARD oll 


one 


119531951 1953 


1951 1953 1951 1953 


Your nearby Westinghouse Representative is the man to call. Or use 
the handy coupon below. Mail to Westinghouse Electric Corporation, 


3 Gateway Center, P. O. 


Gentlemen: Please send literature checked below: 


“CSP” Power Transformers DB 48-100 


-DB 35-500 
-PL 38-720 
-DB 46-1 10CSP 
DB 38-620 
-CS 36-155 
8-6373 

PL 45-100 


Network PrOteCIO’s 2 occ ccccsccccecs 
Type GR-3 Reclosers.........0sse0. 
Distribution Transformers.......... 
Open Fuse Cutouts, Type DX 
Outdoor Load Interrupter Switches. . 
HLF Relays 


Instrument Transformers 


Box 868, 


Company 


Street 


Pittsburgh 30, Pennsylvania. 
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Infrared Dries Auto 
In 1-Hour 


Movable lamp bank at 
rr. P. Lowry, Flourtown, Pa., saves 
time and improves paint jobs on used 
Paint on freshly sprayed car is 
dried in an hour by this 41-lamp oven 
that passes back and forth automatic- 
It speeds up han- 


infrared 


Cars 


ally over the car 


dling and finishing so that delivery of 
a repainted car may be made the same 
day it is received. Previously cars 
had to be held overnight for atmos- 
pheric drying. Finishes are harder 
and more uniform. Rapid drying also 
less opportunity for 
dust to settle on paint before drying 


gives airborne 


takes place. Lamps are 250 w each. 
L. Albertson, Philadelphia Electric Co. 


Temperature Control Improves Fizz 


Electric refrigeration of water used for mixing with beverage syrups before 
bottling into soft drinks at Matt Lamb & Son, Coatesville, Pa., assures good 
Accurate temperature control is provided by a 3-hp com- 
L. Albertson, Philadelphia Electric Co, Philadelphia, Pa. 


degree of “fizz.” 
pressor 
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(rapo 


LVL) 
, Strong... 


to support pole structures 
under adverse ice and wind 
loadings. 


to withstand the punishment 
incurred in construction and 


»{: Long-life... 


‘ 
/' provided by famous @rapo 
Galvanized heavy, ductile, 


tightly-bonded zinc coatings. 


-and Economical, 
Too! 


@ Each size and grade of tim 
proved @rapo Steel Strand utilize 
the superior tensile strength of steel 
nerfilliest advanta Next time, 
npecify Crapo Steel Soatte : 
messenger and overhead ground 
wires... and save on maintenance! 


REINFORCE and PROTECT 
YOUR CONDUCTORS with 


Preformed ARMOR RODS 


Minimize wear and chafing... Ab- 

sorb and dissipate vibration . . . Pro- 

tect against arcing and flash-overs 

- « « Increase holding power against 

slippage . . Lessen possibilities of 

corrosion . . « Reduce overall main- 

tenance costs, 
Contact your jobber of Crapo 
Galvanized Products or write 
direct for further information! 


INDIANA 


STEEL & WIRE COMPANY 
MUNCIE, INDIANA 





STEP UP YOUR SAVINGS and 
EFFICIENCY with the... 


YORK-HOOVER 


Model 4986 
SERVICE BODY 


Realize those extra dollars by 
investing in York-Hoover Body 
Equipment. Model 4986 Ser- 
vice Body, for example, is pro- 
viding outstanding every- 
day service records in all 
sections of the country. 

Built in stability assures 

an absence of trouble- 

some detail repairs, 


Model 4986 Body — in terms of 
; . , ime and money. 
is actually a “mobile 

stock room" having spe- 

cially designed—from = peareoaee9 
experience — bins, draw- hihi at it 
ers, and compartments for aerial ladder, one 
carrying material and tools. mon operated, with 
Easy access, and in plain view rae 
for inventory purposes, parts 

and tools are always there when 

needed. This assures increased effi- 

ciency as well as additional savings 

— always important in your operation. 


York -Hoover 


Bulletin No 934 


Facts are available—Bulletin No. 934 
provides them. WRITE TODAY! 


_ 
ody Division 


INDUSTRIAL BRIEFS 


Heating aluminum castings in electric 
furnaces for tempering and annealing 
at Acme Aluminum Co, Dayton, Ohio, 
saves labor and space and reduces cost 
of product. Thermostatic control pro- 
vides more uniform temperature than 
was possible with formerly-used gas 
furnaces. Immediate quenching is fa- 
cilitated when heat treating cycle has 
been completed. Charging and unload- 
ing of furnaces are speeded since there 
is no flame to interfere. Six electric 
furnaces are installed. Largest and 
most recently installed is 180 kw. 
T. E. Bennett, Power Sales Engineer, 
Dayton Power & Light Co 


Relighting 40,000-sq ft Hillside, N. J. 
plant of Western Electric Co, Inc 
using recessed fluorescent troffer units 
in suspended ceiling, provides intensity 
of 50 to 100 ft-c on working plane 
with low surface brightness. Preci- 
sion assembly of small and minute 
parts of submarine cable repeaters is 
facilitated. Plastic lens troffer bot- 
toms make a smooth ceiling for easy 
and safe cleaning and reduce air leak- 
age through fixtures. Two 96-in slim- 
line cool white deluxe lamps are used 
in each troffer. Spacing between 
troffer rows is approximately 8 ft 
High reflectance surfaces produce a 
very efficient lighting system. Ceilings 
are white, walls are sea foam green 
and floors are light grey tile. Ceiling 
receives its upward component of 
light from floors, light color, bench 
tops and walls. Brightness ratio any- 
where within normal field of view is 
only 10 to 1. L. J. Peterson, Senior 
Electrical Engineer, Western Electric 
Co, New York. 


Soft soldering of bases to '-in. to 
2-in. concentric brass tubes with a 
1-kw high frequency induction heater 
solved a difficult production problem 
for the Ohmart Corp, Cincinnati, 
Ohio. The use of induction heating 
produced stronger, more dependable 
joints and perfect seals with decreased 
costs and increased production as 
compared with the former hand 
method. Preformed solder rings and 
liquid flux are used in soldering these 
electrode sub-assemblies for the vari- 
ous density and level gauges. T. V 
Morrow, Industrial Power Engineer, 
The Cincinnati Gas & Electric Com- 
pany. 
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For easier application... 


New head and Quinozgo Composites 


provide high mechanical strength 


e 


Samples of these Johns-Manville purified 
asbestos electrical insulations now 
available for testing by manufacturers 


and motor repair shops 


Quinterra Type 3-GR is a Class H electrical insula- 
tion, good for operating temperatures up to 250C. 
It is constructed of a silicone-saturated purified 
asbestos sheet with a backing of smooth, tightly 
woven glass cloth. Type 3-GR combines exceptional 
tensile and tear strength with the highest humidity and 
pyrolysis resistance of any asbestos type insulation. 


ee 


Quinterra Type 5-GR and Type 5-GL are premium 
quality Class B purified asbestos electrical insulations 
treated to resist operating temperatures up to 150C. 
Both have exceptional tensile and tear strength, with 
lasting dielectric strength. Type 5-GR (duplex) is 
one sheet of Type 5 bonded to one sheet of glass 
cloth, Type 5-GL (triplex) is one sheet of glass cloth 
between two sheets of Type 5. 


ee ee ee ee ee ns ee 


Quinorgo No. 4000-GR and No. 4000-GL are 
economical Class B purified asbestos electrical insu- 
lations with exceptional tensile and tear strength and 
thermal stability. No. 4000-GR (duplex) is glass 
cloth backed with Quinorgo 4000. No. 4000-GL 
(triplex) is one sheet of glass cloth between two 
sheets of Quinorgo 4000. Both are untreated and 
readily absorb commercial insulating varnishes. 


Se 


SAMPLES OFFERED WITHOUT CHARGE 

These sample folders with description of the elec- 

trical and physical properties of Quinterra and 

Quinorgo composites are available from your 

insulation distributor. Or write Johns-Manville on 

your company letterhead indicating which type or 

types you desire. Address Johns-Manville, Box : 
60, New York 16, N. Y.; In Canada, 199 Bay St., eee 


TYPICAL OF ALL 
Toronto 1, Ontario. THREE FOLDERS 


UY Johns-Manville ELECTRICAL INSULATIONS 
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SALES & SERVICE 


RESIDENTIAL * RURAL * COMMERCIAL 


Youth Groups Sell Jubilee Lamp Packs 


A total of 86,087 “Sight Saver” 
packages of three 60-w, two 100-w 
and one 150-w bulbs were sold in a 
youth activity in which Boy Scouts 
and 4-H Club members participated. 
[he activity ran from March 22 to 
April 24 and was staged by the New 
York State Electric & Gas Corp. This 
sales volume, a package to over one in 
four of the company’s residential cus- 
tomers, is nearly three times that at- 
tained in any previous lamp bulb cam- 
paign of the utility. 

The activity was set up on a unit 
basis, that is, the company dealt with 
groups, not individual members of the 
groups. Lamps were ordered by and 
delivered to groups in minimum quan- 


tities of three cartons of 60-w, two 


uit FLA IAMUEE NMMURENE SAMO ETAL OBMMNN NAN) 10 ANA TU 


Campeign 
Big ''E" Free Lamp Bulb Campaign 
(Dealer-Company Cooperative) 
October 1-December 15, 1952 


“Light Your Way to Camp” Youth Campaign. 


(Selective Experimental Campaign) 

March 1-April 30, 1953 

“Sight Saver" Bulb Campaign... 
(Dealer-Company Cooperative) 

October 19-December 12, 1953 

Light's Diamond Jubilee Youth Campaign. . 


(Door to Door Sales by Youth Organizations) 


March 22-April 24, 1954 
Votels. . : 
> of Residential Collanen Sold... 


* Represents 032,400 bulbs totalling 77,105 kw. 
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cartons of 100-w and two cartons of 
150-w bulbs, enough to make 120 
“Sight Saver” packages. The packages 
were made up by members of the 
groups in plastic refrigerator bags 
furnished by the company. The list 
prices of the bulbs and bag making 
a package totalled $1.24. The package 
sold for $1.00. For each package sold 
the group paid the company 70¢, 
realizing a commission of 30¢ on each 
sale. 

Additional to the profit thus earned, 
there were special awards for out- 
standing performance. In each of the 
six company divisions the Scout Troop 
showing the “best teamwork on a 
group basis” won a week at camp, ex- 
penses paid by the company. On a 
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Sales of Packages by Divisions 


Ithaca 
2,440 


Eastern 
576 


Binghamton Elmira 
4,062 1,621 


6,668 2,213 1,800 


6,430 3,636 2,926 6,720 


17,976 23,406 7,581 22,092 


35,136 
59.3 


30,876 
51.2 


11,083 
22.2 


33,052 
48.0 


similar basis the winning 4-H Club in 
each of the 20 counties in the com- 
pany’s service area will be entertained 
by the company for a full day with 
appropriate activities tied in with 4-H 
interests and with Light’s Diamond 
Jubilee. Average performance, num- 
bers of members in troop or club, 
determine the winners. Also each of 
the youngsters who sold “Sight Saver” 
packages was given a T-shirt imprinted 
with the Jubilee emblem. The Jubilee 
theme was prominent in all of the 
campaign promotion and advertising, 
and award-winning groups were desig- 
nated Light’s Diamond Jubilee units. 
Over $25,000 as commissions were 
ear!.ed by these boys and many testi- 
monial letters have been received. 
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Summary of Lamp Bulb patties ies York State Electric & Gas Corp 


% of 
Residential 
Customers 

Sold 


4.5 


Total 
15,217 


Oneonta Western 
2,529 3,989 


5,012 2,410 18,103 5.3 


6,634 7,179 33,525 


11,052 6,480 88,587 


25,227 
43.9 


20,058 
36.4 


155,432* 
44,3 


Youth “Sight-Saver” Package Promotion—New York State Electric & Gas Corp—March 22—April 24, 1954 


Boy Scouts 


Binghamton 
Eastern . 
Elmira 
‘Wthace. . 


‘Western Total... .. 


Totals 


4-H Clubs 

Sales 

3,505 
1,344 
6,194 
7,543 
5,590 
3,810 


Sales 


14,471 
3,737 
17,212 
14,549 
5,462 
1,147 


56,578 


Youth sales through Plattsburg distributor 
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Boys Club 
Units Sales 


Total 
Sales 


17,976 
5,081 
23,406 
22,092 
11,052 
6,480 
86,087 
2,500 


88,587 


AUR LL 


Grand Total. . 
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@ This Load Dispatcher has his finger on the 
optimum solution to any load-frequency con- 
trol problem which his system is apt to en- 
counter. The L&N control console which he 
uses is the end result of utility-L&N teamwork 
in solving the requirements of 300 control in- 
stallations throughout the country during the 
past quarter-century. 


In the early planning of the above installa- 
tion, for example, engineers faced a number 
of unsolved control requirements such as the 
ones which may now confront you. There were 
considerations of varying unit characteristics, 
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overall area requirements, interchange obliga- 
tions, and parallel operation of the control 
equipment with corresponding equipment in 
neighboring systems. 

The best overall solution to these and many 
more requirements was formulated by L&N 
Engineers. Their experience is similarly avail- 
able to assist you in putting permanently in- 
creased operating efficiency into your system. 

For a comprehensive picture of how advanced 
L&N Load-Frequency Control can benefit you, 
contact our nearest office, or 4938 Stenton 
Avenue, Philadelphia 44, Pa. 
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it will bring an exact image right to the 
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DIAMOND POWER SPECIALTY CORP. 


FIRST IN INDUSTRIAL TELEVISION 
LANCASTER, OHIO 

OFFICES IN 39 PRINCIPAL CITIES 
tt eal) 


Diamond Specialty Limited 


Since 1903, Diamond hes Manufactured 
Quality Equipment for industry 
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DEMONSTRATIONS of electric ranges in dealers’ stores by utility personnel was very effec- 


tive in this campaign 


Range manufacturers’ and dealers’ personnel also made demonstra- 


tions throughout company service area at fairs and other important gatherings 


Ice Breakers Campaign Sells 756 Ranges 


JAMES E. FORT, Advertising Dept, 
Louisiana Power & Light Co, 
New Orleans, La. 


A six-week campaign recently staged 
by Louisiana Power & Light Co re- 


sulted in the sale of 756 
throughout its 


electric 
ranges service area 


These ranges, which replaced other 
types almost entirely, brought an ad 
ditional $22,700 EAR to the 
Interpreted in another way, 


the campaign produced an 


com- 
pany 
average 
of 6.7 sales per 1,000 residential and 
farm customers. Thawing out areas 
where housewives’ ideas were virtually 
frozen to other methods of cooking 
was the job the company had when 
it embarked on this first major elec- 
tric range promotion. Logically named 
‘The Ice Breakers,” 
put to work to gain public acceptance 


the campaign was 


for electric cooking and to show, 
without doubt, that the electric way 
is superior to any other way of pre- 
paring food 

But most important, the campaign 
“broke the ice” in every area in which 
the utility serves. Many more house- 
wives are now listening attentively to 
the electric cooking story than ever 
before. Homemakers are rapidly be- 
coming convinced, as they see their 


neighbors using electric ranges, that 
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electric cooking is not only the easiest 
and most successful way to cook, but 
reasonable in cost as well. 

Sales people, and company person- 
nel turned in prospect cards to district 
these in turn 
funneled to dealers who actually con- 
Almost half of 
these actually bought electric ranges, 
but the others are still listed as “hot.” 


managers, and were 


tacted the prospects. 


General interest was stirred by com- 
pany advertising in the 47 newspapers 
throughout its Many 
dealers tied in with the advertising 


service area. 
and several newspapers ran stories on 
the advantages of electric cooking 
along with these pages or sections of 
advertising. 

lelevision also was used in the 
Monroe area as an additional adver- 
Chirty-minute weekly 


shows were televised in that area, with 


tising boost. 
a TV response-type contest highlight- 
six-week campaign. Special 
brochures and handout material also 


ing the 


were provided in each district office, 


and offered to customers as they came 


‘in to pay their electric bills. 


The electric range campaign was 
“breaking the ice” that 


launched 


so successful in 
the company already has 
another similar promotion. 

The new campaign, which also in- 
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...uts advantages to 


PUBLIC UTILITIES 


« 


ia as most public utility power 
generating plants are located in or adjacent to metro- 
politan areas, the control and recovery of fiy ash 
from stack gases is a particularly important problem. 
To assist power plants in solving this problem West- 
ern Precipitation pioneered, almost a half century 
ago, the first commercial application of the now- 
famous Cottrell Electrical Precipitator—and this type 
of equipment is still universally recognized as out- 
standing in its field. 


Some years later, Western Precipitation also 
pioneered the first small tube mechanical recovery 
equipment—the Multiclone Collector—to provide high 
recovery efficiency at low installation cost. 


And as a result of these years of firsthand 
experience in both electrical and mechanical recov- 
ery methods, Western Precipitation subsequently in- 
troduced the CMP unit—fly ash recovery equipment 
that combines in one integrated unit the advantages 
of both electrical and mechanical recovery principles. 


® The CMP first passes the stack gases through a 
Multiclone section where the heavier fly ash particles 
are mechanically removed. 


© Then the partially-cleaned gases pass through a 
Cottrell section where the very fine fly ash particles 
are electrically recovered. 


MULTICLONE § COTTRELL 
section ff SECTION 


RESULT—by using a Multiclone section to re- 
move all but the finest particles, the bulk of 
the recovery operation is performed with 
relatively low-cost equipment. And using a 
Cottrell for final clean-up insures unusually 
high recovery efficiency—approaching theo- 
retically perfect, if desired. Thus, very high 
recovery efficiency is obtained at low installed 
cost. 

With CMP equipment, even small util- 
ity companies can afford adequate fly ash re- 
covery installations. But, large or small, the 
vital factor in making an efficient CMP in- 
stallation is obtaining the proper balance be- 
tween the mechanical and electrical sections 
to fit the particular requirements of each in- 
dividual application. 


This requires actual field experience— 
and no other organization can equal Western 
Precipitation’s years of first-hand experience 
in both mechanical and electrical recovery 
methods... your assurance of maximum sat- 
isfaction when you bring your fly ash prob- 
lems to this long-established organization. 


Western Precipitation Corporation 


Write for full details on Western DESIGNERS AND 


Precipitation CMP equipment—or 


MANUFACTURERS OF EQUIPMENT FOR 
COLLECTION OF SUSPENDED MATERIALS 


FROM GASES & LIQuios 


Main Offices: 1004 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
Chrysler Bldg., New York 17 « 1 N. La Salle St. Bildg., Chicago 2 ¢ 1429 Peachtree St. N.E., Atlanta 
Hobart Bidg., San Francisco 4 ¢ Precipitation Co. of Canada, Ltd., Dominion Sq. Bldg., Montreal 


contact our office nearest you. 
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Where Lighting Keeps Pace With 


MODERN SCHOOL PLANNING 


pi] am rr a . — es 


New Sylvania IC Fluorescent Fixtures meet high- 
es? standards of new Thomas Jefferson Junior 
High School, Clairton, Penna. 


Notice the soft, well-diffused light provided by 
these Sylvania IC Low-Brightness Fluorescent 
Fixtures in this modern classroom installation. 
Architect: Joseph Hoover, Hoover Bidg., Pitts- 
burg, Penna. Electrical Engineer: Elwood S. 
Towers, Investment Bidg., Pittsburgh. 


le planning this handsome new 
junior high school, educational author- 
ities, architects, and lighting engineers 
agreed that the new Sylvania IC Low- 
Brightness Fluorescent Fixtures met their strict requirements for uniform light 
distribution, quick easy installation, low maintenance, and attractive appear- 
ance. The 40-watt T-17 low-brightness lamps minimize reflected glare, and the 
excellent 42° crosswise shielding shields the lamps from direct view. 


Writes Mr. Joseph Hoover, Architect of this up-to-the-minute school: 
“In designing school buildings, we endeavor to provide the most efficient 
classrooms and facilities possible. The Jefferson Junior High is an example 
of this idea in operation. Essential to these requirements is proper lighting, 
providing even distribution, correct intensities, easy maintenance, low 
replacement, and competitive costs. We believe the Sylvania IC Units meet 
these requirements.” 

Let us give you full information concerning the many advantages of Sylvania’s 
new line of IC Fluorescent Fixtures. For illustrated folder simply address 
. ‘ os > 9Oo12 av 
Sylvania, Dept. 4X-2818, today! ete 
LIGHTING 
CONTRACTOR 


arate 
ts Ce 


Look for this emblem— your guide to a 


Qualified Lighting Contractor. 


Sylvania Electric Products Inc., yy 1740 Broadway, New York 19, N. Y. 


in Canada: Sylvenia Electric (Canoda) Lid., University Tower Bidg., St. Catherine St., Montreal, P. Q. 


LIGHTING - RADIO : ELECTRONICS - TELEVISION 
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cludes promotion on electric water 
heaters and electric commercial cook- 
ing equipment, is expected to add fur- 
ther impetus to the change-over to 
electric cooking. It is called “The 
Business Builders.” 

Realizing that further salesmanship 
is needed to continue the swing toward 
electric cooking, the company is pro- 
moting the new campaign with even 
more vigor. This campaign will run 
longer—nine weeks instead of six. 

Twice as much newspaper adver- 
tising will be used as in last year’s 
campaign, and billboard advertising 
is being added to provide further cov- 
erage. The television shows are being 
retained, and these will be devoted 
entirely to electric cookery. 

Another tremendous boost is ex- 
pected with a company direct mail 
piece which is being sent to all resi- 
dential and farm customers in the 
utility’s service area. This will be fol- 
lowed by several different advertis- 
ing mail pieces by cooperating dealers 
throughout the area. 


First Major Higher 
Frequency Lighting Job 


The nation’s most modern, most effi- 
cient lighting—fluorescent tubes op- 
erated with higher frequency current 

will be installed in the Alumni Me- 
morial field house of Union College 
now under construction at Schenec- 
tady, N. Y. This was announced re- 
cently by the General Electric Co, de- 
signer of the system. 

The system will operate at 400 cy- 
cles. This frequency is already in use 
for bus and airplane lighting; the 
Union College job will be the first 
large-scale stationary installation. The 
voltage at the lamps will be higher too 
They will be connected on 600-volt 
circuits, having the  center-point 
grounded. 

There will be 35 fixtures, each eight 
feet square and containing 14 96-inch 
slimline tubes, with an output of 6,000 
lumens per tube. Because of reduction 
in ballast size and weight, resulting 
from the higher frequency and voltage, 
the fixtures will weigh less than half 
as much as comparable ones of con- 
ventional design. It is expected that 
the efficiency of light production of 
this installation will be about 25% 
higher than in ordinary fluorescent 
lighting 
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WITH A KIDDE CO, SYSTEM! 


Let fire get a foothold, and a going concern is gone. Don’t risk it. Install a 
Kidde Automatic CO, Fire Extinguishing System, and fire won’t stand a chance. 


A Kidde System goes into action at the first sign of fire—releases clouds of CO, 
over the blaze, smothers fire almost as soon as it starts. And COs. leaves no 
mess to clean up later. It puts out the fire, then vanishes. 


Protect motors, generators, switch gear—all electrical equipment with a Kidde 
System. 


And for on-the-spot protection, get Kidde portables. When fire strikes, just 
aim the horn, pull the trigger, and swoosh! No more fire. 


Don’t wait ’til your business is a cinder pile—Contact Kidde today. 


tidde 


Walter Kidde & Company, Inc. 
730 Main Street, Belleville 9, New Jersey 
Walter Kidde & Company of Canada, Ltd., Montreal—-Toronto 
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LETTERS TO THE EDITOR 


Adequate Wiring, Modern Living... 


lo the Editor: 


It occurs to me, in thinking about the adequate wiring 
program, that we are perhaps not taking full advantage of 
the opportunities. What I mean is this: We talk about a 
home being adequately wired. You and I both know that 
a home completed tomorrow may be adequately wired for 
all of the appliances that the purchaser has money to buy 
today. But supposing that tomorrow he decided he needs 
a room cooler. The wiring is not adequate any more, and 
some place or other he must run a new circuit. 

With the above thought in mind, I would like to sug- 
gest that the electrical industry think about new showman 
places, if you will, and let us say that a house to get a 
super-duper seal should be wired for “modern living.” 
When it is wired for “modern living” it has a certain 
irreducible number of circuits of a certain size and a cer- 
tain type. Then, by and large, when our new home owner 
wants to buy the house would have been 
pre-wired for just this sort of thing. This new super-deluxe 
seal could be a selling point in a way that the adequate 
wiring seal is not being used today 


a room cooler, 


FE. J. MacKenzie 
Advertising Manager 
Simplex Wire & Cable Co 
79 Sidney St, 
Cambridge 39, Mass. 


Broad-Shouldered Wiring, or--? 


To get another viewpoint on Mr MacKenzie’s sugges- 
tion, Electrical World submitted it with his permission to 
J. R. Poteat, general manager, Range and Water Heater 
Department, General Electric Co, Louisville, Ky. He is 
the chairmen of a NEMA advisory committee interested 
in adequate wiring. Here is his reply: 

“IT share Mr MacKenzie’s feeling of frustration at the 
inadequacy of the term, ‘adequate wiring.’ I, myself, have 
felt for some time that the term excites no emotional thrill 

“On the other hand, the term ‘modern living’ has been 
worked to death. In fact, there is a magazine called 
‘Modern Living’ which not only does not confine itself to 
wiring but also includes all sorts of modern appurtenances 
for the home. And when we realize that 80% of the homes 
of the country are not modern and that most of the people 
who live in them wouldn't go for modern furniture, I am 
afraid we exclude many prospects when we try to appeal 
on such a broad base as ‘modern living.’ 

1 substitute, I’ve thought of the 
phrase, ‘broad-shouldered 
or some such other term 


“In casting about for 
implications of the wiring,’ 
But they 
are subject to the criticism that people don’t buy wiring 
as such, and I think that is the background of Mr. Mac- 
Kenzie’s idea. If I were to use his idea, I think I would 
be more apt to say 


‘ablebodied,’ ‘brawny,’ 


‘wire for modern electrical living’ or 
on the sign outside a new house use the term ‘wired for 


modern electrical living.’ 
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® Electrical World is interested in getting comments from 
its readers on this question: Should the industry continue 
to use the expression “adequate wiring,” or should a better 
term be adopted if one should be suggested? 


Advertising Approval Limited 


To the Editor: 


I have read with considerable interest your issue of May 
24, containing an abstract of a talk I gave recently before 
the convention of the American Public Power Association 
in Chicago on the subject, “Putting Advertising To Work 
For You.” 

I would like to commend you for the excellent work of 
condensation which preserved the essential features of the 
much longer talk which was given at the Chicago meeting 
and for the interest you showed in the paper. 

In your editorial note introducing the abstract, however, 
there is a misinterpretation which I feel should be cor- 
rected. Your note stated: “Public Power Proponents and 
Political Leaders have frequently bitterly criticized the 
Investor-Owned Companies for their advertising expendi- 
tures. But here the Public Relations Director of the largest 
Municipal Power System in the United States advocates 
these expenditures for public power systems.” 

The criticism of advertising expenditures of investor- 
owned companies to which you refer has never to my 
knowledge been directed against their general advertising 
for regular business purposes but rather against advertising 
attacking public ownership. My paper does not advocate 
expenditures of this kind for public power systems. On 
the contrary, it specifically points out that only the adver- 
tising should be used which is fully justifiable upon grounds 
of good public policy. It deals with the importance and 
value of general advertising for the regular business pur- 
poses of a utility, and in no sense advocates advertising 
expenditures of public power systems for political purposes 
or for attacks upon others. 

In the interest of clearing up this misinterpretation, I 
hope that you will be able to correct this point in an early 
issue of the Electrical World. 

Samuel L. Friedman 
Director of Public Relations 
Department of Water and Power 
City of Los Angeles 
207 S. Broadway 
Los Angeles 54, Calif. 


@ EW got confused by this extract: “If advertising is used 
to obtain a friendly public attitude on a matter currently 
under consideration by a legislative body, such as 
enactment of an ordinance or state law affecting the util- 
ity’s interest, trouble may be expected. However, there 
should be no hesitancy in using advertising to accomplish 
justifiable purposes within the bounds of proper publicly 
owned utility practices.” 
July 12, 
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Make Guys sate with 


CHANCE GUY GUARDS... 
@ type tor evety inctallation 


SURE-GRIP®© MONO-BOLT® MATTHEWS a 


Made of heavy gauge This heavy gauge steel, These half round guards 
steel—hot galvanized to . hot galvanized protector save a lot of space on 
assure high visibility and = is secured to the guy , trucks and in storage, 
long life. Half round :. strand with a flanged : because they nest to- 
or full round types. 7 hook at the top of the ~s gether. Matthews 
and 8 foot lengths. “ guard. Half round or Guards are excep- 
Sure-Grips will fit Ss full round, in 7 and tionally strong — 
any size anchor " 8 foot lengths. made of galva- 
rod. J nized steel. Avail- 

able in 7 and 8 

foot lengths. 


The pat- 

The Mono-Bolt ented upper 

The Sure-Grip fea- / . Clamp, with only ij clam ping 

tures this slotted, | one nut to tighten, _member Ss an 
non-removable yo securely grips the ; integral part of the guard 
“keeper” piece that 4G anchor rod with a firm and securely locks on the 
locks the guy strand three point gripping guy wire. The lower end of 
firmly and keeps the guard action. Fits any size rod * the guard fastens to the guy 

from sliding or turning. from 2" to 1%". clamp bolt. 


Only Chance offers such a complete line of guy guards choice of hundreds of utilities. The Mono-Bolt com- 

to meet your installation requirements. The line bines normal guy wire protection requirements 

includes the service proved Sure-Grip, popular with safety, durability, and economy—with a simple 

linemen because there is nothing to take apart and installation method. 

re-assemble—no loose parts to lose. More than a 

million Sure-Grips are in use throughout the country 
. that’s proof of the success of this protector. 


The Matthews Guy Guard cannot be turned or twisted 
on the guy wire. These one piece protectors are de- 
signed to cover the guy rod and wire to the ground 
Another favorite is the Chance Mono-Bolt, standard line even if the rod barely extends above the ground. 


* Made by Specialty Devices Company, Subsidiary of A. B. Chance Co. + A product of the A. B. Chance Company Matthews Plant 


G A-B-CHANCE CO- 


CENTRALIA, MISSOURI SAN FRANCISCO, CALIFORNIA 
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Alcoa Aluminum for 


Distribution Lines 


Every day more power systems are using more aluminum for 
distribution lines. Aluminum has become the most economical 
metal for power line conductors. The abundant supply of alumi- 
num and Alcoa’s technical contributions have helped make this 
possible. That is why we say, ‘“‘Let’s talk Alcoa Aluminum for 
distribution lines.” 


Alcoa’s research and development laboratories, test centers 
and production facilities, responsible for the major advances in 
aluminum conductors, are working on many distribution prob- 


lems. Will you bring us yours—for our mutual benefit? 


Call your local Alcoa sales office. It’s listed under ‘‘Aluminum”’ 
in your classified directory. ALUMINUM COMPANY OF AMERICA, 
2100-G Alcoa Building, Pittsburgh 19, Pennsylvania. 


[ALCOA 


ALCOA © 
ALUMINUM 


ALUMINUM COMPANY OF AMERICA 


ACSR and All-aluminum Covered Wire and Accessories for All 
Wire and Cable Service Drop Conductors 


ELECTRICAL WORLD @ July 12, 1954 





NEWS ABOUT PEOPLE 


Peers Is Appointed VP... 


... in charge of electric operations for Pacific Gas & Electric Co 
to succeed George H. Hagar, who retires 


vA 


GEORGE A. PEERS 

George A. Peers, manager of elec- 
tric operations for Pacific Gas & Elec- 
tric Co since named 


electric 


1953, has been 
vice president in charge of 


operations to succeed George H. 


Hagar, who has retired 


Joined PG&E ‘Family’ in ’20’s . . 

Peers has been with the Pacific G&E 
“family” since 1920 when he joined 
the engineering department of Coast 
Valleys Gas & Electric Co, Salinas, 
which is one of PG&E’s predecessor 
companies. Before going to San Fran- 
cisco as general 
transmission 


superintendent of 
and distribution for the 
system, he served as superintendent 
of electric operations in Stockton, 
Fresno, and Sacramento 

Hagar’s retirement ends a _ public 
utility career that began in 1919 when 
he went to work for Vallejo Electric 
Light & Power Co, another PG&E 
predecessor, Later he became assist- 
ant superintendent of Great Western 
Power Co. When Hagar took over 
this post, he served in both Napa and 
San Francsico 

When Great Western Power was 
merged into Pacific G&E in 1930, he 
became assistant superintendent in the 
general superintendent's office. Sub- 
sequently he served as superintendent, 
central manager of 


area; electric 
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operations, and vice president in 
operations. He assumed 
the vice presidency of electric opera- 
tions in January of this year. 


charge of 


D. Wallace, district manager at Pitts- 
burgh for Graybar Electric Co, New 
York, has been elected a director of 
the company. Wallace, with the com 
pany 
post in 


32 years, assumed the district 
1943. 


Robert R. Fortune named 
comptroller of Pennsylvania Power & 
Light Co. Fortune, who joined PP&I 
in 1948 as a member of its Accounting 
Division staff, was promoted in 1952 
to assistant 


has been 


treasurer, a position he 


held until his present promotion 


George H. Cooper has been advanced 
from apparatus engineer to manager 
of protective and switching equipment 
sales of Line Material Co., Milwaukee. 
He succeeds Robert D. Cleaves, newly 
appointed general sales manager of 
Anderson Brass Works, Inc, Birming- 
ham, Ala. (EW, June 21, p 41). Be- 
fore receiving his 
Cooper was apparatus 
LM’s East Central 
offices in Cleveland 


new assignment, 
engineer in 


Division with 


Donald H. Jensen has been appointed 
director of public relations of Square 
D. Co, Detroit. Jensen, who is re- 
turning to Square D after a ten-year 
absence, formerly directed public rela- 
tions and advertising for the Engine 
Division of Fairchild Engine & Air- 
plane Corp 


Herbert Henry Griffin, solicitor for 
British Columbia Power Commission, 
Victoria, B. C., has been appointed a 
commissioner to fill the vacancy 
created by the recent resignation of 
James W. Blyth. Griffin 
commission in 1946 


joined the 


George V. Patterson, executive assist- 
ant of Ohio Power Co, has been 
named assistant general manager. He 
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succeeds A. N. Prentice, utility’s new 
vice president and general manager 
(EW, June 14, p 251). Patterson 
started with Ohio Power as a meter 
installer in 1935, advancing to execu- 
tive assistant in 1952. 


Howard S. Meadows, electrical engi- 
neer for Appalachian Electric Power 
Co, Roanoke, Va., has been promoted 
to district engineer in the Bluefield 
(W. Va.) district. William C. Kidd, 
Bluefield district supervising engineer, 
was advanced to district superintend- 
ent to replace J. W. Compton, who 
has resigned to enter private business. 


Stuart W. Skowbo has been elected 
treasurer of Brown Co, Boston, Mass., 
Skowbo, who did financial work for 
General Electric Co for about 15 
years, most recently was comptroller 
and chief financial officer of Marshall- 
Wells Co, Duluth, Minn 


William G. Cox has been appointed 
manager of the newly formed sales 
and distribution planning unit of Gen- 
eral Electric Co’s Weathertron Depart- 
ment. Prior to his new assignment, 
Cox, an electrical engineer, had been 
Weathertron Department manager of 
product planning. He is succeeded by 
William B. Hall, formerly design su- 
pervisor in the product planning de- 
partment of GE’s Major Appliance 
Division at Louisville, Ky 


Herman G. Steegman has been named 
area development engineer for Indiana 
& Michigan Electric Co. He goes to 
Fort Wayne, Ind., from Canton, Ohio, 
where he served Ohio 
industrial 

1952. 


Power Co as 
development consultant 


since 


Gets McCarter Award 


Theodore E. Starrs, of the un- 
derground design and operation group 
of the electric distribution depart- 
ment of Public Service Electric & 
Gas Co, Newark, N. J., has been 
awarded the company’s Thomas N. 
McCarter Electric Award. Starrs, who 
joined the company in 1936, was cited 
for outstanding engineering contribu- 
tions in the installation and mainte- 
nance of underground transformers 
and high voltage cable on the com- 
pany’s system. 
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Springs into Action... 


THANKS 
TO 


Specify 
GOULD PLANTE— 
Tvs mighty satisfying to know the racks in your battery the Aristocrat of 
room are filled with Gould’s Planté Batteries . . . ready to aE a 
spring into instant action whenever they’re needed. 
With Plantés, you’ve got unfailing power for years to 


——— oe ee 


come. Many Plantés have been in service 20, 30 ‘years 


and longer! ‘That’s because their positive plates are 


Cad 


pure, solid lead . . . lead that continually changes into 
fresh active material throughout battery life. 
With Gould Planté, float current is minimized, 


service life is increased, per annum cost is lowered. 


Always Use Gould-National Automobile and Truck Batteries 


Leyla} UL a} 


BATTERIES 


GOULD-NATIONAL BATTERIES, INC. 
TRENTON 7, WN. 4- 


©1954 Gould-National Batteries, Inc, 


Ma a ect ct cin lll ln anc 
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JOINED for LIFE 


me LIDDY uh 


SERVICE 
CONNECTORS 


The choice of connectors is 
wide, but there's a big dif- 
ference when you choose a 
Dosason. Years of testing under 
the worst weather and corro- 
sion conditions give undisputed 
proof of Dosson’s permanent 
grip. Makes quick, simple, 
efficient connections for solid 
and stranded conductors in 
sizes No. 14 to 1000 MCM. High 
contact pressure between con- 
ductors assures maximum 
security . . . eliminates mainte- 
nance. Check these important 
Dosson features: 

1) Migh transiation of torque by 
low coefficient of friction 

2) High contact pressure 

3) Free trom vibrational loosening 

4) Withstands high tightening torque 

5) Maximum contact area 


6) Made of high strength 
“DURONZE” alloy 


7) Better conductivity 
8) High corrosion resistance 


9) Economical—usable over 
end over again 


10) Dossert precicion-manutoctured 


b IN STOCK FOR IMMEDIATE DELIVERY ! 


YEARS OF 
TECHNICAL 
KNOW-HOW 


DOSSERT REPRESENTATIVES IN PRINCIPAL CITIES 


I DTS Hid 


MFG. CORP. 


249 HURON STREET, BROOKLYN 22,N 


t ut 


C. Shoch Heads NSPE; 
Winne Gets ‘54 Award 


National 


Society of Professional 


Engineers elected the following of- 
ficers at its annual meeting held re- 
cently at Milwaukee, Wis.: 

Shoch, assistant to the 
commercial vice president of Pennsy!- 
vania Power & Light Co, president; 
and R. B. Allen, civil 
engineering, University of Maryland, 


treasurer. 


Clarence 


professor of 


elected 
include: L. F. Frazza, 
Johns-Manville Co; Virgin Gunlock, 
commissioner of public works, Chi- 
cago; M. F. Wooten, Jr, a Charlotte, 
a consulting engineer; O. C. 
Mayer, Idaho Power Co; R. J. Rhine- 
hart, Arkansas Power & Light Co; 
and John B. Jardine, Jardine Bridge 
Co, Fargo, N. D. 

Harry A. Winne, a retired vice 
president of General Electric Co, was 
presented that society's 1954 award 
for meritorious service to the 


The society's newly 


presidents 


vice 


engi- 
neering profession 


Loren B. Clay has been made man- 
tubular products and cold 
finished bar sales for the Seattle steel 
service plant of Joseph T. Ryerson & 
Son, Inc, Chicago. Clay, who has 
been with Ryerson 14 years, has 
specialized in the sale of those prod- 
ucts for the past five years. 


ager of 


Russell R. Merifield, assistant secre- 
tary of Shawinigan Water & Power 
Co for the past two years, has been 
made secretary. Appointed to Meri- 
field's former post is Glen Buchanan, 
who has been with Shawinigan since 


1927 and an assistant accountant since 
1950. 


Harold Christopher and Adolph A. 


Hirstius have been named manager 
and assistant manager, respectively, of 
the manufacturers products depart- 
ment of the American Steel and Wire 
Division of U. S. Steel Corp. Both 
Christopher and Hirstius joined the 


division in 1923 


Roscoe 8. Dick, manager of the Con- 
(Ohio) Base works of General 
Electric Co’s Lamp Division for the 
past 13 July 1. His 
successor is Alfred R. Erickson, who 
has served as 


neaut 


years, retired 


assistant manager of 
Upon his 
Dick will have completed 


the plant since last April 
retirement 


Electrical CODE 
RULES made 


clear by 
PICTURES 


New, Revised Edi- 
tion fully in line 
with the latest 


I EKE’s a new tool for 
1953 CODE 


getting work done ac- 
cording to the Code — two 
giant volumes that give a 
diagram or schematic draw- 
ne for every Code rule, 
making the meaning of the 
rule clear at a glance, It's 
worth the price just to 
browse through these books, 
because each rule, and how 
to apply it on the job, is 
shown so plainly. You'll pict 
up many pointers that will 
stick with you through all 
your work. And, most im- 
portant you'll save time 
and avoid costly errors in 
the planning and work 
stages of any job, because 
the picture treatment makes 
it quicker and easier to find 
and understand a rule, and 
get the work right. 


@ Speeds all your electrical 
planning and installation 
work — prevents costly 
violations 


ELECTRICAL 
CODE DIAGRAMS 


By B. Z. SEGALL 
Registered Professional Engineer 


2 Vols. Over 1600 pp., 812 x 11, over 3100 illus. 
Vol. 1, $13.50; Vol. HM, $15.00 
Save $3.50—Special set price onty $25.00 
Available on easy terms 


EGARDLESS of the branch of electricity 
] you work in — whether as an electrician, 
electrical engineer, architect, or builder — if you 
design or do wiring you'll find this set one of the 
most practical means for understanding the Na 
tional Electrical Code. Every Code rule can 
checked, and the meaning made clear, in very short 
time because the diagrams follow the numbering 
the Code exactly. In addition to these easy-to-follow 
pictures, background materi. 
explains the why of th: 
WHY THESE Code. 
BOOKS can 
help you: ELECTRICAL CODE 
DIAGRAMS was first p' 
& BIG lished in a private edition }) 
No tiny, thumbnail the author some years az 
sketches in these Practical men in the flel 
books . . . but hun- sought out the book; tho 
dreds of big, clear sands of copies were s0|\ 
pictures . . . on The book proved its worth 
on-the-job electrical work, 
various training progra) 
and as an ideal meane of 
ting a working understandin. 
of the Code, Volume I cove 
wiring design and protectio: 
and wiring methods and mia 
terials Volume II covers 
equipment for general us 
special occupancies, spe 
equipment especial cor 
tions, and comrmunicat 
systems 


pages as large as 
this magazine. 


@ CLEAR 


Diagrams are olec- 
trically complete, but 
reduced to essentials 
to make Code fea- 
tures stand out. 


@ THOROUGH 


A diagram or picture 
for every Code rule, 
parts of rules, ercep- 
tions, ete. 


READ THESE BOOKS FOR 10 DAYS FREE 


McGRAW-HILL BOOK CO., Dept. W-7-12 
330 W. 42nd St., N. Y. C. 36 
“——) Send me Segall’'s ELECTRICAL CODE DIA- 
| GRAM Il and Il, for 10 days 
J amin proval. In 10 days I w 
of $5.00, plus few cent lel 
h until $25.00 is paid. If 1 
wks postpaid. (We pay de 
this coupon; same retur 
wri vilege 
Send Vol. 1—$13.50 
(Print) 
Name 


Addre 


0) Send Vol. 11—$15.00 


City 1@ State 
Company 


Positio 


0 
This offer applies to U. S. Only WT 
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The calculator is installed in a specially fitted, air-conditioned room 
atop The Franklin Institute. In right foreground is an instrument 
control desk used in making system measurements. Rear foreground 
shows a second instrument desk adjacent to recording desk. 


World’s largest a-c network calculator 
installed at The Franklin Institute 


The Franklin Institute’s important roll in electrical 
progress dates back to Ben Franklin’s kite-and-key 
investigations. Their latest contribution: the installa- 
tion of a Westinghouse A-C Network Calculator to 
serve 7 neighboring utilities in solving the many 
complex problems involved in maintaining and 
expanding power systems. 

The companies taking this forward step are Atlantic 
City Electric, Delaware Power & Light, Jersey Central 
Power & Light, Metropolitan Edison, New Jersey Power 
& Light, Pennsylvania Electric, and Philadelphia 
Electric. The investment these progressive firms are 
making will be returned manyfold in resulting 
efficiency and economy of system expansions, better 


system stability and service continuity, and savings of 
countless hours of engineering. 

The calculator with 580 circuits and 28 generators 
is the largest board in the world. The board is 
arranged so that it can be operated as two calculators 
—two-thirds of the equipment being used as one 
calculator and one-third used as the other calculator, 
as the problem demands. Measurements throughout 
the entire calculator can be read at either one of two 
instrument control desks. 

This board—the culmination of 25 years’ experience 
in manufacturing network calculators for system analy- 
sis—is another measure of Westinghouse ability to 


help utilities meet America’s power demands. J-60866 


you can 6€ SURE...i¢ is 


Westinghouse 





PALL 
PERFORMER 


rs 


WEALE PULL TYPE 
MODEL K SPINNER 


Splices 
Cuts 
Inventories 
Solves 


“Congested 
Area” problems 


SUNT AIE 


EQUIPMENT CO. 


3100 TOPEKA AVE. 
TOPEKA KANSAS 


Phone EL 


OVERSEAS SALES 


Serer ell el tee le 2 
of New York 


Automatic Electric of Canada 
Pirelli of Great Britain 


nearly 45 years of continuous service 
with GE. Erickson, an electrical engi- 
neer, joined GE in 1937 


John A. Linder has been named staff 


assistant to the engineering manager | 


Electric 

Lamp Division at Bloomfield, 
In addition, George 
made manager of lamp development 
Linder, with Lamp 
Division since 1919, most recently was 


of Westinghouse Corp’s 
N. J. 


A. Freeman was 
Westinghouse’s 
supervisor of the 


incandescent lamp 


section. Freeman, an electrical engi- 
neer, joined in 1933 the engineering 
department of the division, where he 


has held several supervisory positions 


Paul B. Sumpter, a former electrical 
engineer with Electric Bond & Share 
Co, New York, 
tant chief engineer for Jersey Central 
Power & Light Co 
he will be responsible for the technical 


has been made assis- 
In his new post 


supervision of design, construction, 


and operation of all substations 

Clark M. Wright, who is now on 
loan from General Electric Co, has 
been appointed director of the elec- 
trical Business 
and Defense Services Administration 
of the Department of 
Wright in 1952 was made manager 
of marketing for 


equipment division, 


GE’s gas turbine 
department 


Robert N. Hadley, manager for Caro- 
lina Power & Light Co at Wadesboro, 
N. C., for the past four years, has been 
advanced to manager of the utility’s 
Dunn district. He replaces Henry M. 
lylier, who is retiring from the com- 
pany after 29 years’ service 
W. A. Parish, president of Houston 
Lighting & Power Co, has been elected 
a director of Edison Electric Institute. 
Parish, a lawyer, many 
as vice president and director 
of the Texas utility prior to his eleva- 
tion to company president in Novem- 
ber, 1953 


served for 


years 


| Made Division Manager 


A. Clifford Tyler, assistant manager of 
Seattle City Light’s Commercial Di- 
vision since 1950, has been promoted 


to division manager. Since joining the 


| department as a junior clerk in 1935, 


he has served as electric appliance 


salesman, 


contract agent, and senior 


contract agent. 


Commerce. | 
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ahs el 
CIRCUITS 
OT tds 


ADD UP TO 


EXTRA 
CHANNELS 
3 TO EXISTING 


pp SES eee 


ie | 


| 


MULTI- 
CHANNEL 
TELEGRAPH 
er Na ais 3 
SYSTEM 


Stackable 
Versatile e Dependable 


Federal’s 9-E-1 eliminates the expense 
and delay of new line construction, 
by providing high-quality “piggy- 
back” circuits ... up to 19 two-way 
telegraph channels. The system also 
can be used in speech-plus-duplex 
and teletype operation. 

Flexibility is the outstanding fea- 
ture of Federal’s 9-E-1. Any number 
of channels may be installed initially 

. others added as circuit require- 
ments increase. Designed for quick 
and easy maintenance and servicing, 
there is no need for special personnel. 

Similar equipment is also available 
for telemetering and remote control. 

Federal engineers will be glad to 
assist you in working out your cir- 
cuit problems. 


© For details, write Dept. H-317 


@ dora] & 


Telephone and Radio Company 


PTM AND WIRE TRANSMISSION SALES 
100 Kingsland Road, Clifton, N. J. 
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KIMBLE 


Tempered Glass 
PIN-TYPE INSULATORS 


for E.E.1. classes |, Il, Ill. 


EXCEEDS 


Wet or dry, pick your flashover test, New 
Kimble Tempered Glass insulators show 
flashover resistance exceeding A.I.E.E. 
requirements. In puncture tests, too, 
Tempered Glass insulators are outstand 
ing. It has proved impossible to puncture 
them in air, even under the most severe 
maximum voltage impulses applied. Four 
years of field testing on more than 500 
miles of line have produced no puncture 
failure. Even lightning surges have failed 
to damage them. 


KIMBLE 
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. voltage ratings up to 13.5 kv 


If it’s on the pin, it’s in service 


In the event of shattering due to severe 
mechanical shock, insulator disintegrates 
into many small, non-sharp fragments. 
Trouble shooters can locate broken insu 
lators—fast. 

What's the secret? Tempering, a 
Kimble development in glass insulators 
that adds a new element to the many 
natural virtues of glass insulators. It’s a 
Kimble production method that gives 


INSULATORS 


AN (1) PRODUCT 


CLASS Iii SPECIFICATIONS 


Kimble insulators a hard compression sur 
face layer that makes them strong enough 
to meet the severe test required [his great 
strength saves installation time because 
it’s never necessary to loosen for line up 
with the conductor they can always take 
another qu irter-turn 

Why not see how tempered glass can 
cut your line maintenance Write 
for folder. Address: Kimble Glass Com 
pany, subsidiary of Owens-Illinois, De pt 
EL-7, Toledo 1, Ohio 


costs 


Owens-ILLINOoIS 


GENERAL OFFICES 


* TOLEDO 1, OHIO 





GUY GUARD 
TROUBLES 


SLIP OVER 
WIRE 


DRIVE HOME 


ar 
: 


) wT 

eee 
ny Guard 

that can't . 

go wrong” 


COSTS '/3 LESS 
Oe THAN METAL GUARDS 


AND 


NO MAINTENANCE PROBLEM 


FLEXIBAL Guy Guards provide the flexi- 
bility thet yields with the blow and 
cushions the impact Aluminum-painted, 
they increase the day and night visibility 
Easiest guard to handle, simplest and 
Quickest to install—by al! odds sofest in use, 
with @ proven record of greatly reduced 
losses. Specify it for better appecrance, 
greater convenience, ond major savings. 


Used and Praised by Constantly 
Growing List of Utilities 


Write for Free Sample and Prices 


2, 


ae) ae ai3 
SETS IN THIS ONE 

LIGHT EASY 
BURL a: 
aie 


ATTACH 
eT lg 


IMMEDIATE 
DELIVERY 


SEE YOUR JSOBBER OR WRITE TO 


§. E. OVERTON COMPANY 


SOUTH HAVEN, MICHIGAN 


Ilinois Power Co Adds 3 
to Its Headquarters Staff 


Illinois Power Co has added three 
new people to its headquarters staff 
at Decatur, Ill. They are: Frank D. 
Danielson, R. L. Martin, 
P. Wilson. 


Danielson, since 1949 a vice presi- 


dent of Public Service Co of Indiana, 
Inc, was appointed assistant to the 


president of Illinois Power. Previous 


to his employment in Indiana, he was | 


executive vice president and a director 
of Interstate Power Co at Dubuque, 
lowa. 

Martin, Power since 
1946, was promoted to manager of 
power plant design and construction. 
Prior to his affiliation with the Illinois 
utility, he was employed by Missouri 
Power & Light Co and Kansas Power 


with Illinois 


| & Light Co, where he was construc- 
| tion superintendent and chief plant 
| engineer. 


Wilson, who until recently was with 


| the engineering firm of Jackson & 
| Moreland, Boston, will be in charge | 


of all electric production of Illinois 
Power's generating stations. While 
with the Boston firm, he did work on 
system planning and design for util- 


| ities in New England area 


Fenmore E. Dun, a member of 
Worthington Corp since 1950, has 
been designated general manager of 
the firm’s reorganized Vertical 
bine Pump Division. 
will be at  Worthington’s 
Succasunna (N. J.) Works. E. W. 
Theilig, formerly a product engineer 
of Worthington Corp at Harrison, 
N. J., has been appointed chief en- 
gineer of the power pump engineering 
department with headquarters at the 
firm’s Oil City (Pa.) Works. He 
joined Worthington’s Holyoke (Mass.) 
Works in 1917. 


Tur- 
His headquar- 


ters 


Peter E. Mitchell, 


the California 


commussioner of 
Public Utilities Com- 
1951, has been named 
president of the commission to suc- 
ceed Richard E. Mittelstaedt, 


mission since 


retired. 


OBITUARY 


Charles E. area Manager 
of the Stoney Creek Hydro-Electric 
System of Ontario died 
Stoney Creek, Ont 


Drewry, 63, 


recently at 


and George | 


July 12, 


For Street and Highway Use 


HI-BOY SIGN 


» HIGH VISIBILITY 


NON- 
TILTING 


Strong and rugged. Manufactured of Channel 
ond T-iron throughout with electric welds. 
Legs of one-piece construction and so de- 
signed that one fits inside of the other when 
stendard is collapsed .. . 


Write for Bulletin No. 20 


POY 


— Sapely équpment fon all Indubtriee 


INDUSTRIAL PRODUCTS COMPANY 


2608 N. FOURTH ST. + PHILADELPHIA 33, PA. 


Leqibility 


Assured 
With Premax 
Marking 


Clear, sharp- 

edged letters 

and figures 

that will withstand all weather 
conditions and which can be 
read from the road are secured 
by the use of Premax Stamped 
and Embossed Metal Charac- 
ters and Tags. Easy to install— 
cost less than stenciling—and 
outlast the average pole. 


Send for samples and prices today. 


PREMAX PRODUCTS 


DIVISION CHMISHOLM-RYDER CO. INC 


5446 Highland Ave., Niagara Falls, N. Y. 
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BUSINESS EXECUTIVES! 
CHECK THESE QUESTIONS 


lf you can answer “yes” to most of them, 
you—and your company—are doing a needed 


America’s blood bank needs more blood, now. Be a regular depositor and know 
job for the National Blood Program. that your dividend is saving a life of some American-—somewhere. 


O 
O 
O 
O 
o 
O 
O 
O 
O 


HAVE YOU GIVEN YOUR EMPLOYEES TIME j j e 
pgp heaton ot It may be a soldier shot down in battle, suffering from shock. Or someone 


male wii, Geuethnite nian cet anane. here at home, sick and in dire need of new blood to restore life. A mother in 


NITION TO DONORS? childbirth, or a child in an accident. 


DO YOU HAVE A BLOOD DONOR HONOR “ : ie ‘ 
ROLL IN YOUR COMPANY? America must give. America is you. Won't you call your Red Cross, Armed 


HAVE YOU ARRANGED TO HAVE A BLOOD Forces or Community Blood Donor Center right now, for an appointment? 
MOBILE MAKE REGULAR VISITS? 


HAS YOUR MANAGEMENT ENDORSED THE 
LOCAL BLOOD DONOR PROGRAM? 


HAVE YOU INFORMED EMPLOYEES OF YOUR 
COMPANY'S PLAN OF CO-OPERATION? 


WAS THIS INFORMATION GIVEN THROUGH 
PLAN BULLETIN OR HOUSE MAGAZINE? 


HAVE YOU CONDUCTED A DONOR PLEDGE 
CAMPAIGN IN YOUR COMPANY? 


HAVE YOU SET UP A LIST OF VOLUNTEERS 


50 THAT EFFICIENT PLANS CAN BE MADE 
FOR SCHEDULING DONORS? 
Remember, as long as a single pint of blood 
may mean the difference between life and 


death for amy American . . . the need for 


blood is urgent! < ee 4 Vis it again stale again 


NATIONAL BLOOD PROGRAM 
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STEEL SPECIALISTS — — 7 
FOR THE ELECTRICAL INDUSTRY , 


The disconnected leg assumes a poten- 
tial to ground that is half the phase 
potential or more when partial re- 
sonance occurs. Feedback cannot 
flow if an interrupting device opens 
all three phases. 

Group fuses on large banks may be 
selected to have less overcurrent ca- 
pacity than individual or group fuses 
on small banks. This reduction is 
possible because the ratio of inrush 
current to normal current is less on 
large than on small banks. The lower 
overcurrent capacity is possible also 
because almost all large banks employ 
scheduling, detailing, fabrication and erection. Eighteen a floating neutral, thereby eliminating 
third harmonics. As overcurrent ca- 
pacity is less, K links may group-fuse 
towers and substations serve as proof of our ability to wage 4 large bens. 

: Voltage and kilovar rating deter- 

satisfy your needs. Try us! mine the maximum size capacitor in- 
rs stallation that can be group-fused. 
Large banks, for which group-fusing 

is not recommended, should have indi- 

FLINT STEEL CORPORATION vidual fusing and generally should in- 

Ps rd Ty tts corporate a protective relay scheme. 


Let us help you with your needs for galvanized structural 


steel. We specialize in your requirements; consultation, 


years of specialization in the fabrication of transmission 


Recommended Group Fuses . . . Fuse 
links for various bank sizes are listed 
in Table III. They are applicable to 
either delta, grounded-wye, or float- 


ing-wye banks. These links fulfill re- 
SPECIFY = 


quirements of overcurrent capacity 


and surge withstand. If only fault 
protection is desired, a large link may 


oa 3 
- walt be selected; but the size should not be 
a greater than SOT or 80K. 
ce i. A fuse link one size larger than in- 


dicated in Table III, may be necessary 

. in switched multi-step banks where 

3 p 4 4 ) | D I | 6 \ | 4 H 0 R bs S Mis. group-fused banks are very close to- 
—— gether. Under this condition the in- 

GRIP-TITE MANUFACTURING CO. SS a rush is very high, and the larger link 


WINTERSET, IOWA iM oT) ee ee ee mite provides additional surge with- 

. stand. But such a link may not blow 
at three times rated current so that a 
floating-wye bank would not be ade- 
quately protected. Small, group-fused, 
adjacent banks should be connected 
grounded wye. 

If a large bank had both individual 
and group fuses, the group fuse would 
have to respond to all abnormal con- 
SWITCHES ; ditions except single unit failure. The 
ENCLOSURES =} j your characteristic of the group fuse would 
ACCESSORIES {ag cake meetin have to be below those of individual 

THE FAMOUS $ Write today. fuses, resulting in a group fuse having 
Rotovest too little overload capacity. 


rT) Te . ‘ : 
SWITCHES TT TTTT TLL Group fuses, supplementing indi- 


METER yA dla a OSMOSE WOOD PRESERVING CO., INC. vidual fuses, protect against only 


80 ELLICOTT ST., BUFFALO 9, N. Y phase-to-phase and phase-to-ground 
COMPANY + CANTON, OHIO faults within the bank. 


LARGEST EXCLUSIVE 
MANUFACTURERS OF 
METER TESTING 
DEVICES 
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T&B’s COMPLETE 
SPLICING PACKAGE 


COPPER ALUMINUM A.C.S.R. 


Solid and Stranded Solid and Stranded #6 (6x1) to 1/0 (6x1) 
#8 stranded to #2 stranded #6 solid to 2/0 stranded 


® aD O Ob @ dD 


THE UT5 INSTALLING TOOL...AND THE SPLICERS | 


Ee 
Three easily-interchanged, upper ~~ 


die blocks — all part of the pack- 
age — handle nearly every splic- 
ing job. A lower, permanent die- 


half mates with all die grooves — 


installs over 50 T&B Splicers. The 
Che 2th ae ee , 
a 


ad 


One UT 5 Installing Tool is all that’s needed to splice a wide 
range of service and distribution conductors. Switch to T&B and 
use one tool instead of many; slash tool costs and inventories to 
a minimum. ( T&B Bulletin 71 gives the full 
High mechanical advantage of the UT5 tool minimizes 
manual effort required to make strong, electrically efficient bi ms 
splices. Hardened steel dies force splicer and conductor into a fool and the wide range of T&B 
square-sectioned, homogeneous mass. Compound lower die Splicers that it will install. Send 
design provides a high-unit-pressure area for installing the steel 
core of A.C.S.R. Dies are easily changed by loosening a single 
thumb screw. No tools required. Die grooves and connectors are 
conveniently letter-coded to assure proper die selection. 
Let your T&B Distributor demonstrate the UT 5 and its many 
advantages ... see how one UT 5 does the work of a dozen or 
more tools. 


story on the UT 5 Installing 


for your free copy today. 


LOOK FOR THIS SIGN— IT’S THE MARK OF AN AUTHORIZED T & B DISTRIBUTOR 


The complete line of T&B fittings for conductors and raceways is sold only by 
recognized electrical wholesalers. It’s our way of assuring you the service and 
savings of a friendly local source. Call him for all your electrical needs 1-425 


THE THOMAS & BETTS CO. 


INCORPORATED 
72 Butler Street * Elizabeth 1, New Jersey 
Thomas & Betts Ltd., Montreal, P.Q., Canada 


MANUFACTURERS OF QUALITY ELECTRICAL FITTINGS SINCE 


ENGINEERED 
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You can be sure it's 


DEPENDABLE 
It's a 
Richardson 
Allen 


ee 


A New Automatic 
Charger For 


Floating Service 


@ Full-wave charger, self-regulating, 
reactor controlled, 


Maintains correct voltage within 
+1% under any charger load con 
dition, 


Compensotes for an A-C variation 
of + 5%, 


Sharp overload voltage drop, 
Dependable SELENIUM CELLS, 
No vacuum tubes, 

High-gain magnetic amplifiers, 


Inbuilt resistance to all types of 
corrosion, 


Many sizes available; special de 
signs to order 


Write for descriptive circular 


R'CHARDSON-ALLEN 
CORPORATION 


a manufacturing affiliate of 


Wesley Block & Co., Inc. 
39-15 Main St., Flushing, N. Y. 


In Canada: Richardson-Allen of Canada, Ltd 
370 Victoria St., Toronto, Ont 


202 


New Election Asked 


(Continued from page 114) 


meeting recently. The $4.5 million 
was the price set for the utilities hold- 
ings in a condemnation suit last year. 


PP&L Seeks Public Vote 
to Decide Oregon Dispute 

Ihe Pacific Power & Light Co has 
replied to proposals by the Springfield, 
Ore., Utility Board that the municipal- 
ity should buy the private electric 
system or sell its system (EW, June 
28, p 173) 

PP&L’s Pres Paul McKee said: 
“We are willing to place our future 
destiny in the hands of the voters. We 
would welcome an election to decide 
whether we or the utility board should 
serve you. . . We (Mountain States 
Division of PP&L) have served this 
city since 1904 . We want to stay. 

“We believe that a majority of the 
citizens want us to. We will fight to 
the best of our ability for our present 
and future customers, both electric 
and water,”” McKee declared 

The Springfield Utility Board had 
filed a report with the City Council 
saying duplicate power facilities were 
not in the public interest 


Tacoma Utilities Unit 
Amends Rate Schedule 


The Tacoma, Wash., Public Util- 
ities Department has amended a sec- 
tion of its proposed new rate schedule 
which had drawn vigorous opposition 
from appliance dealers and residents 
using space heaters. 
drawn, 
called for payment of 15 mills for 
1,500 
kwhr per month or more than one 


The section, as originally 


each kilowatthour used over 
and a half times the computed sum- 
mer demand, which is the average of 
electricity consumed during the four 
summer months. The dealers and 
space-heater users objected to this 
rate being too high 

The section, as amended by the 
board, now sets a charge of 12 mills 
for each kilowatthour used over 1,500 
kwhr per month, or more than one 
and three-fourths times the computed 
summer demand. Appliance dealers 
approve this 
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industrial Models inc. 


! ee] 


ADD 3-D TO YOUR DESIGN PICTURE 


Industrial models help you see through 
construction and design problems before 
the blueprint stage. Save up to 30 times 
model cost by more efficient 
* Equipment Arrangement 

Power Plant Layout 

Piping Arrangement 

Field Construction 

Personnel Training 

Maintenance Planning 
Save time and effort, cut costs by putting 
Industrial Models’ experienced engineers 
ond craftsmen in your design picture. 
, Write for detailed brochure. 


EISLER Transformers 
Gre built strictly to 
N. E. M. A, A. S. A, 
ond A.1, E. E. standards. 
SEND FOR NEW 
CATALOG NO. TR-50 


CHAS. EISLER 
SPOT lel aati che eae 


+c) elo) 5h i Bee) NEWARK 3 N ) ae) 
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Georgia Power Co Rate 
Case Postponed by PSC 


Georgia Public Service Commission | 


has postponed to Aug. 17 a hearing 
on the application of Georgia Power 
Co to continue in effect a $128,000 
a year rate increase. 

Commission Chairman Matt L. 


McWhorter said the postponement 


was granted at the request of com- 


pany officials who will be in New 
York closing a $1.5 million bond issue 


in July on the date originally set for | 


the rate hearing. Involved in the hear- 


ing is the increase granted the com- 
pany by the PSC last year for a period | 


of six months. 

Georgia Power had sought an in- 
junction in Fulton County Superior 
Court to prevent the commission from 


terminating the rate hike at the end 


of the six-month period 


Los Angeles W&P Plans 
$48-Million Bond Issue 


Los Angeles Department of Water | 


and Power has proposed that a $48 
million bond issue be included in the 
city budget plans for construction of 
water and electrical systems 

When given final approval by the 
mayor and city council, the issue will 
complete the $79,583,000 provision 
for capital expenditures in the bud 
get for the coming fiscal year 
ning July | 


begin 


Largest project under construction 
for the city’s power system is a $75 
million steam plant begun in Septem 
ber, 1951. Of the four generating 
units comprising the plant, one is ex 
pected to be completed by fall. The 
others should be ready for use by 


1955 


FINANCIAL BRIEF 


Northern States Power Co’s Pres Allen 


S. King told the New York Society 


of Security Analysts recently that the | 


company will need about $30 million 
of “new money” to take care of con- 
struction in 1955 and 1956. He said 
earnings for 1954 have been budgeted 
at $1.03 a share on 13,418,408 shares. 
At present, he added, they are running 
1.8¢ above the budget level. In 1953 
the company earned $1.10 a share on 
12,198,552 shares. 
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Dependable... 


STREET LIGHTING 
MOY eal A 


* PROVEN 
Pam eas 


pal ay 1a 
Perl ai aS 
MEE ida!) 


“Lumi-Trol”’ 


METER SOCKET 
& FUSE BLOCK 


Here is automatic control for street lighting 


trouble-free service. without adiustment, through 


of the year A photoelectri 


f reiay wh 


ponents together with a sims 


you many years of satis’actory perforn 


AMERICAN ELECTRIC MPS: €0..* P.0. Box 5142 


Wilda Se Lb) a 


Digs the Hole 


and The F & H  Self-Powered 


Sets the Pole! Hole igen aiey het 


Car 
any type 
Just hang it on 
ind you are a 
to dig holes. Write for 
trated 


iterature 


Manufactured and Sold by 


FOUSHEE and HECKENDORN 


Cedar Point, Kansas 


“VOLT-TELLING STATISCOPE” protects worker 


. . when held in any alternating electrical field. Indicates presence of voltage in AC and Pulsating 
DC Circuits and in various electrical apparatus. . . . Pocket-size illustrated above, also in Station and 
Overhead Extension types. Thousands in use. Order from Electrical Jobber. Send for new literature 


MEINERALLAC ELECTRIC COMPANY 


MANUFACTURERS OF STATISCOPES, HANGERS, CLIPS, STRAPS, INSULATING AND CABLE-PULLING COMPOUNDS 
25 NORTH PEORIA STREET © CHICAGO 7, ILLINOIS 
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AION JAA 





PROFESSIONAL SERVICES 


BARKER & WHEELER 


Uulity and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Production 
and Cost Control Systems 


it Park Place, New York City 
36 State Street, Albany, N. ¥ 


BLACK & VEATCH 


Consulting Engineer 
Klectricity —Water—-Sewage— Industry 
Reports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 
4706 Kroadway Kansas City 2, Missouri 


THEODORE D. BROSS 
& COMPANY 


Stee! Tower & Wood 
Transmission Lines 


Distribution & Maintenance 


1756 Enfield St Hartford, Conn. 


DAY & ZIMMERMAN, INC. 


Engineers 
Design Construction Management 
Investigations and Reports 


New York Philadelphia Chicago 


Doble Engineering Company 
Bieotrical Insulation Engineers 


Field Testing and Maintenance of High Tension 
insulation, Special Problems in Electrical Com 
munications 
Office and Laboratory: Doble Park 
KBox 344, Belmont 78, Mass. (6 miles from Boston) 


Branch Office: 20 N. Wacker Dr. Chicago, Il 


Ebasco Services Incorporated 


Knginects Business Consultants 
Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 
Two Rector Street New York 
Chicago © Washington, D. C 


Oonstructora 


ELECTRICAL TESTING 
LABORATORIES, INC. 


Electrical, mechanical, photometric, radiometric 
and chemical laboratories, rendering testing, re 
search and associated services, including certifica 
tion, lospeetions at factories and fleld investigation 
2 Kast End Avenue at 79th St., New York 21, N. ¥ 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Construction & Maintenance 


sion Distribution Communication Lanes 
ibetation, Radio and Television Towers 


(iriewold 8 Binghamton, N. Y 


FORD, BACON & DAVIS 


Engineers 


DESIGN «¢ CONSTRUCTION 
VALUATIONS ¢ REPORTS 


New York * Chicago * Los Angeles 


GILBERT ASSOCIATES, Inc. 


Engineers ¢ Consultants ¢ Constructors 
Reading, Pa 


Engineering and Design ¢ Construction Supervision 
industrial ¢ Sanitary « Safety 
Chemical Laboratory Services 

Business and Economic Kesearch 
Industrial Relations « Purchasing 
New York Philadelphia Washington 
ltome Manila Medellin 


HARZA ENGINEERING CO. 


Consulting Engineers 


E. MONTFORD FUCIK CALVIN V. DAVIS 
Hydroelectric Plants and Dams 
Transmission Lines 
Flood Control, Irrigation 
River Basin Development 


400 West Madison Street Chicago 6 


HOOSIER ENGINEERING 
COMPANY 


Evecting Engineers 
Transmission Lines, Substations 


1884 Holly Avenue, Columbus, Ohio 


JACKSON & MORELAND 


Engineers and Consultants 
Design and Supe rvision of Construction 
Reports— Examinations— Appraisals 
—_—_—— 

Machine Design —Technical Publications 


Boston New York 


THE KULJIAN CORPORATION 


Engineers - Constructors - Consultants 


Power Plant 
Specialists 


Utility - Industrial - Chemical 


1200 N. Broad &t., Philadelphia 21, Pa 


Peter F. Loftus Corporation 


Engineering and Architectural 
Consultants and Designers 


First National Kank Bidg., 
Pittsburgh 22, Pennsylvania 
Cable Addresas—"‘LOFTUS Pittsburgh”’ 


N. A. LOUGEE & COMPANY 


Engineers and Consultants 


REPORTS APPRAISALS 
DEPRECIATION STUDIES RATE CASES 
BUSINESS AND ECONOMIC STUDIES 


120 Broadway New York 


LUCAS & LUICK 


Engineers 


DESIGN, CONSTRUCTION, SUPERVISION, 
OPERATION, MANAGEMENT, APPRAISALS, 
INVESTIGATIONS, REPORTS, RATES 


231 8. LaSalle St., Chicago. 


CHAS. T. MAIN, INC. 


Engineers 


Electric, Steam and Hydraulic Projects, 
Investigations, Reports, Designs and 
Appraisals 


Chamber of Commerce Building 
80 Federal St., Boston 10, Mass 


MINER and MINER 


Consulting Engineers 
Incorporated 


Greeley Colorado 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design 


Engineers Purchasing . . 
Specialists in Financing 
Accounting and Other Operations 


231 So. La Salle St Chicago 4 


Recording & Statistical Corp. 


BILL ANALYSIS-—CONSUMPTION 
STUDLES 


THE ONE-STEP METHOD 
(exclusive with R&S) 


100 Sixth Ave. WOrth 6-2700 New York 13, N. Y. 


REIS & CHANDLER, INC. 


ADVISORS TO UTILITIES 
Financing—Rate of Return 


30 Vesey Street, New York 7, N. Y. 


SANDERSON & PORTER 


Engineers and 
Constructors 


New York °* Chicago * 


SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn 8t. 


Chicago, Il. 


F. W. SCHEIDENHELM 


Consulting Engineer 


Hydraulic Engineering, Hydro-electric Development, 

ater Supply, Flood Control. sngineertas Problems 

relating to Water Rights and Water Power Law. 
Appraisals. 


50 Church Street, New York 7, N. Y. 


F. A. TUCKER, INC. 


Contractors-—Engineers 
specialize in 
Distribution - Transmission - Telephone 
lines - Maintenance - Roads - Bridges 
Dams 


Main Office—88% Center Street, Rutland, Vt. 
Branch Office——120 Past 3rd 8t., Chariette, N. C. 


UTILITIESLINECONSTRUCTION 
COMPANY, INC. 


Construction and Maintenance 


Transmission - Distribution 
Electric and Telephone Lines 
Consultants 


606 York Road Jenkintown, Pa. 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design ¢ Construction « Reports + Appraisals 


80 Broad Street, New York 4 
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Aerial Cable 


(Continued from page 109) 


Lightning protection had been in- 
stalled at the open-wire sources as 
well as on all open-wire laterals fed 
from this cable. Through an over- 
sight, arresters had not been con- 
nected te the extreme end of the 
cable. Lightning was blamed for the 
rupture, the damaged conductors, and 
the burned-down supporting mes- 
senger. 


Other Interruptions .. . Florida P&L 
suspects that before 1948 some cables 
were manufactured with unstable 
compounds. These cables showed 
little or no leakage when tested with 
de upon installation. After about five 
months, leakage gradually increased 
over a test period of 5 min, leveled 
off, and then rapidly decreased. Later 
tests showed increasing leakage with- 
out a leveling off, and the insulation 
ruptured close to where the shielding 
was grounded. 

Test samples from the same lot, 
when submerged in water, developed 
the same characteristics with about 
the same timing. These characteristics 
cannot be attributed to surges. Cables 
pulled in and spun, but not spliced or 
energized, developed the same short- 
comings. Cables purchased at the 
same time from the same source, in- 
stalled, energized immediately after 
installation, and carrying at times 
current up to the full rated capacity 
have not had a service failure. The 
utility attributes this fact to the gen- 
eration of enough heat inside the 
cable to prevent absorption of mois- 
ture. 


Service Failures . . . The utility exre- 
rienced 11 service failures, followed 
by 48 test failures, on cable purchased 
before 1948. It accepts responsibility 
for inadequate lightning protection, 
mishandling of cable, and faults due 
to the human element. But it cannot 
hold manufacturers blameless for mis- 
placed conductor stranding, voids in 
insulation, off-center conductors, and 
wrinkled and broken shielding tapes. 

A summary of the utility’s experi- 
ence since 1945, covering 375,000 
conductor ft on cable on which data 
were obtained, indicates that only 18 
service interruptions occurred on in- 
stalled cable. This represents an in- 
terruption rate of 3.62 based on 100 
cable miles per year 


ELECTRICAL WORLD @ July 12, 1954 


Two-Man 


foe TTT as 


YOU CHANGE 
YOUR ADDRESS 


Be sure to notify us so that future 
copies of ELECTRICAL WORLD 
will be delivered promptly. 


Also make certain you advise 
your local Postmaster so other im- 
portant mail doesn’t go astray. 
Both the Post Office and we will 
thank you for your thoughtfulness. 


Send your new and 
old address to: 


Subscription Dept. 


ELECTRICAL 
WORLD 


330 W. 42nd St. 
New York 36, N. Y. 


\O 


« Pay Dividends 


With a % or 1-ton truck and 
Tel-E-Lect Combination” 
Body, you can... 


@ Dig holes and set poles up to 40’ 
@ Handle your regular service work 
@ Reach a variety of jobs quicker 
@ Operate with two men at less cost 


IT’S A COMPLETE PACKAGE, 
tailored for your make and 
model of truck. Derrick, winch 
and digger drive are all assem- 
bled to the body, ready for your 
truck chassis. Easily mounted 
in a few hours by your local 
mechanic. 


Write for Bulletin 


TEL-E-LECT 


PRODUCTS, Inc. 


10,001 Minnetonka Bivd., Minneavolis 16, Minn, 


Combined experience of 
Two Hundred and Fifty Years 
In the manufacture 
of Boilers 


JOHN THOMPSON LIMITED 
Wolverhampton, England 


Established 1824 
and 


E. LEONARD & SONS 
LIMITED 
London, Canada 
Established 1834 


have amalgamated to form a new Com- 
pany to be known as 


JOHN THOMPSON-LEONARD 
LIMITED 


This brings togetl.er Leonards, @ firm 
long held in high esteem throughout 
Canada, and Thompsons, one of the 
largest manufacturers in Europe of shell 
boilers, and one of the World's leading 
designers and manufacturers of water 
tube steam generators and auxiliary 
equipment. 


in U.S.A. 


441 Lexington Ave. 
New York 17, N. Y. 





MAINTENANCE DATA 


| 1140 Amp | 
| =. Frome 


° oo ° 
* © © ° 
7 


Short Circuit Current in Amperes 


PERMISSIBLE NO. OF OPERATIONS BEFORE MAINTENANCE 


NO MORE MAINTENANCE for this new 
General Electric recloser for another three 
years of normal operation—a mainte- 
nance schedule that means a saving of *5 
over reclosers requiring annual inspection. 
Chart shows suggested number of opera- 


tions before maintenance. 


Now—save 667% on your 
recloser maintenance costs 


G.E.’s exclusive Type FR Automatic Reclosers reduce need 
for inspection and maintenance to only once in three years 


Now General Electric offers you a recloser that calls 
for less maintenance than any other recloser manu 
factured today. You can hang a new G-E Type FR 
automatic recloser on the pole and forget it for three 
years of normal operation. That’s two years longer 
than the inspection and maintenance time con 
sidered normal for al: reclosers. You save two 
thirds of your recloser maintenance time and expense. 


REASON FOR THIS LOW MAINTENANCE is the new 
“‘sealed-unit’’ design of the FR recloser. All points 
are effectively sealed from moisture and dust which 
cause oil contamination. The recloser is protected 
with a special rubber-seal operating handle which 
allows interruption gases to escape from the tank 
but prevents outside air from entering. 


LONGER LIFE IS THUS ASSURED because moisture- 
laden air and dust are kept out. This prolongs the 
insulation ability of the oil and makes practical the 
use of inhibited oil which is furnished with all G-E 
reclosers. 


AVAILABLE IN the single-phase FR-1 model and 
the three-phase FR-3, continuous current of 5 to 
140 amps, interrupting capacity of 125 to 2500 amps 
at 2400 to 14,400 volts—-this G-E recloser design 
is completely interchangeabie with other makes. 


For more complete information on these reclosers, 
see your General Electric Sales Representative, or 
write for Bulletin GEA-5961, General Electric Co., 
Section 502-4, Schenectady 5, N. Y. 


ee 
é Go COR foe your conf CHCE TR —~ 
GENERAL @@ ELECTRIC 
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SEARCHLIGHT SECTION 


WANTED 


CHEMICAL ENGINEER 


The Tennessee Valiey Authority needs an 
experienced boiler feed-water control 
engineer for high-pressure, high-tempera- 
ture steam plants in its Division of Power 
Operations located at Chattanooga, Ten- 
nessee. This is a staff engineering posi- 
tion. Salary range, $4735 — $6575, 
depending upon training and experience. 
Appliconts must have a college degree in 
Chemical Engineering or equivalent. Re- 
tirement benefits, annual and sick leave, 
40-hour week 


Write to the 


Tennessee Valley Authority 
Division of Personnel 
Knoxville or Chattanooga, Tennessee 


ASK ABOUT SPECIAL PRICES 
FOR FAIR TIME 


LOAD-BUILDING LITERATURE 


Now in Stock 


STUFFERS (As low as $6.25 per M, while present 
stock lasts) 

Chick Brooding 

Crop Conditioning 


BOOKLETS (As 
stock lasts) 

“Making Water Pay Dividends 
Born and Milk House’’ 

“It Takes Water to Produce Eggs and Meat’ 

“Planned Watering for Greater Yields in the 
Garden” 


ALSO AVAILABLE: FULL COLOR BOOKLET ON 
WATER SYSTEMS AND FULL COLOR FOLDERS 
ON ELECTRIC RANGES, ELECTRIC HOT 
WATER HEATERS, ELECTRIC DRYERS, AND 
FREEZERS 


WISCONSIN ADVERTISING SERVICE 
135 W. Wells St Milwaukee 3, Wis. 


Farm Workshop 
Feed Handling 


low as 2¢ each, while present 


in the Doiry 


WANTED 


SURPLUS 
G. E. A BASE 
WATTHOUR METERS 


Large Quantities, 
Type I-16 Or Later 


Large quantities glass covered 1-14 
METERS or GLASS COVERS alone. 


Terminal Plates for Type 1-16 Meters 


THE ELECTRICAL 
WATTHOUR METER CO. 


76-15 WOODSIDE AVENUE 
ELMHURST 73,.N. Y. 


Phone HAvemeyer 9-0131 


ELECTRICAL AND MECHANICAL 
ENGINEERS 


if you have your engineering degree and you 
Gre not more than 35 years of age, you will be 
interested in the engineering career that we 
have to offer you ive days per week, good 
pay, free life insurance and hospitalization, as 
well as many other employee benefits. We now 
have positions available in our Substation De- 
sign Department, Distribution Investigations, 
and our General Gas Operations Department 


Apply in person or write to Mr. R. E. Beatty 


CONSUMERS POWER COMPANY 
212 West Michigan Avenue 
JACKSON, MICHIGAN 


TRANSFORMER ENGINEER 


Familiar with all phases of design and 
construction of oil filled transformers 
through 10,000 K.V.A. Give complete back- 
ground and experience. Excellent future, 
growing concern. Location New Jersey 
Greater N.Y. area. 
P-3200, Elect 
“ 42 St New 


Le eeeeeCLOSE OUT SPECIALSaau eee 


Liquidating our entire distributor 
stock of brand new, 


WESTINGHOUSE PORTABLES 


in original factory cartons 


PX-4 & PX-5 DC Volitmeters, Ammeters, 
Volt-Ammeters, Millivoitmeters 


PY-4 & PY-.5 AC Voltmeters, Ammeters, 
Milliammeters, Voit-Ammeters, 
Wattmeters 

TA Power Analyzers, Ohmmeters, PC-135 & PC-137 

Portable Transtormers Strip Chart Recorders 

Portable and Switchboard 50 MV Shunts 


Write for full list with prices 


HERMAN H. STICHT CO., INC. 


27 PARK PLACE 
“SSR S ERE RE EERE eee eee 


MOTOR GENERATOR 
SETS 


Complete Electrical Substation 
For sale at a sacrifice. 


3G. E. Motor Generator Units with syn 
chronous motors new in 1948 
GENERATORS—-200 KW-—125/250 volt 
900 R.P.M. 
MOTORS—280 H. P. 
3 phase 900 R.P.M. 
Together with all AC and DC switch gear, 
cut outs, fuses, current transformers, etc. 


NORTH STAR COAL COMPANY 


604 Bessemer Bldg., Pittsburgh 22, Pa. 


2300 voit 


TRANSFORMER—OUTDOOR 
NEW 1948—NEVER USED 


1750 KVA 3 Ph. 60 Cye. 38030/65865Y—13800 V 
3-5% Taps, Penna. OISC, inert gas, Oil Seal 
Additional Radiators will increase capacity 25% 


NORTHERN STATES POWER COMPANY 
1600 Chestnut Ave. No Minneapolis 3, Minn 


FOR SALE 
Five New and Two Slightly Used 
50 Kilovolt, 100 MA, G.E. Power 
Supplies. For Details Write 


FS-265!1, Electrical World 


20 N. Michigan Ave . Chicago 11, Dl 


New and Used Equipment Available for 


POWER PLANTS, SUBSTATIONS, TRANSMISSION LINES AND CONSTRUCTION 


Send for new list to 


EBASCO SERVICES INCORPORATED 


APPARATUS EXCHANGE 


Two Rector St., New York 6, N. Y. 


| 


NEW YORK 7, N.Y. @ | 


| SALARIED POSITIONS $5,000 to $ 


| sign 


| 
| 


| with private ut 


| 


REPLIES (Box No.): Address to office nearest you 
LW YORK 233 W. 42nd &8t. (36) 
( HICAGO: 520 N. Michigan Ave. (11) 

SAN FRANCISCO: 68 Post Bt. (4 


POSITIONS VACANT 


ENGINEERS Two compe- 

tent experienced graduate Electrical Engi- 
neers, with approximately 10 years’ experience 
design, operation and maintenance of distribu- 
tion facilities in established rapidly growing 
utility located South America Reply giving 

education, experience and personal 
Box P-3250, Electrical World. 


DISTRIBUTION 


resume 


data 


METER SUPERINTENDENT Established 
rapidly growing utility in Brazil requires 
competent technician with 10 years’ experience 
Meter Department of U. 8. or large Latin Amer- 
jean Public Utility to supervise Meter Depart- 
ments several operating companies, Single man 
preferred as considerable traveling involved 
Reply giving resume education, experience, and 
personal data 30x P-3251, Electrical World 
LOAD DISPATCHER Established growing 
itility in one of most desirable locations in 
Brazil desires temporary services (about one 
year) of experienced technician to initiate dis 
patching service and train local personnel in 
ts operation and maintenance, System is com 
bination thermal and hydro with transmission 
up to 132 kv Excellent opportunity for active 
retired experienced chief load dispatcheer. Re 
giving education, experience and personal 
particulars P-2252, Electrical World 


WANTED 
neer 


YOUNG 
graduate 


cost 


Electrical Engi 
experienced in construction 
and estimating of High Voltage Power 
Transmission Systems, for Promotion work. Ac- 
tivities would involve some travel out of Home 
Office in the midwest Write P-3073, Electrical 
World, including: Age, experience, references 
recent photograph, if available and salary de 
sired 


energetic 


Grad Age 25 

in sales or associated work 
territory calling on utilities 
and jobbers for established Mfg electrical 
transmission distribution equipment. Salary 
and expenses plus annual bonus, profit sharing 
retirement, merit paid sick leave, va 

Write P Electrical World 


EMPLOYMENT SERVICES 


SALARIED PERSONNEL, $3,000-$25,000. This 

confidential established 1920, is 
geared to needs of high grade men who seek a 
change of connection under conditions assuring 
f employed, full protection to present position 
Send name and address only for details. Per 
sonal consultation invited Jira Thayer Jen 
Dept, L. 241 Orange St New Haven, 


SALES ENGINEER Prefer E. E 
40 Experience 
Indiana, Michigan 


increases 


3177 


cations 


service 


nings 
Conn 


»,000 We 
offer the original personal employment serv 
ice (established 44 years). Procedure of highest 
ethical standards is individualized to your per 
sonal requirements Identity covered, present 
position protected, Ask for particulars. R. W 
Bixby, Ine., 658 Brisbane Bldg., Buffalo 3, N. Y 


POSITIONS WANTED 


ELECTRICAL-MECHANIC 
extensive experience n 
and operation of 
plants, utility powe 
ity systeme 


Al, Engineer witt! 
1dministration, 
ndustr 
r plants 


de- 
al steam power 
ind municipal util 
Desires administrative position 
lity or industrial plant. Midwest 
or West preferred. PW-3040, Electrical World 
ENG., PE, MI EE 
studies and planning all 
eme inel oper & 
with mature 
probleme de 


expert in overall 
phases of Utility 

stands, budgets 
judgment and grasp of econ 
sires new connection, will consider 
consult, firm Box PW-3179, Elec 


WORLD’S LARGEST INVENTORY 


S a> § 


MOTORS—GENERATORS—TRANSFORMERS 
New and Guoronteed Rebuilt 
1H. P. to 2500 H.P. 


ELECTRIC EQUIPMENT CO 
P.O. BOX 51, ROCHESTER 1, N.Y. 


constr 


Don't forget 
THE BOX NUMBER... 


when answering the classified advertisements tn 
this magazine. It's our only means of identify- 
ing the udvertisement you are answering 
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SEARCHLIGHT SECTION 


TRANSFORMERS | || DIESEL POWER 


FOR SALE IMMEDIATE SHIPMENT 
6—1000 KVA Mol 11500-2400/4160Y e PURCHASE OR RENTAL 


3— 833 KVA G-E 35000—480 
3 500 EVA GE 26600—200/400 UNIT CAPACITIES—10 TO 2475 KVA 


8— 333 KVA W-H 38000-7200/12470Y A.C.—50 AND 60 CYCLES 
3— 333 KVA G-E ee eee ® ALSO D.C. UNITS 
333 KVA G-E 33000-2300/4000Y 


333 KVA Mol 7200/12470Y-2500/4160Y son A PARTIAL LISTING oF ur INVENTORY - on 
! rd HP odel 

333 KVA W-H 6600-2300 Worthington SEH- 1685 neo xD Inge walle han 1 os 720 
150 KVA G-E 44000-600/2400 3 Fairbanks, Morse : 1600 720 350 Baldwin 450 

dene } ri 2 f € 720 2 iterprise SG SO 
150 KVA G-E 19050/33000Y-2540/4000Y General Motors ; 1440 720 | 300 General Motors 26 50 1200 

Ge | Moto 1080 2 2¢ General Motors 2 35 900 
150 KVA G-E 7200/12470Y-240/480 Worthi on oy EE-8 1000 3: | 150 Ww Saiteaien . , 22! 150 
100 KVA G-E 33000-6900/11950Y General Motors 8-278 A 750 2 150 Ingersoll-Rand { 600 
100 KVA G-E 4000-115/230 ee S12ixi3T 750 60 100 General Motors 2 150 1200 
Sterling VbDs-8 600 2 60 General Motors 7 ‘ 1200 


Many other items in stock 


veasepenuanl: Wieakeun A. G. SCHOONMAKER COMPANY, INC. 


DIESEL DIVISION, 50 CHURCH ST., NEW YORK 7, N. Y. 
Reliable rewind and repair service on 


all makes of transformers 


THE ELECTRIC SERVICE CO. 
Cincinnati 27, Ohio 


40 Years Dependable Service Or sd SI BAe 


TRANSFORMERS 
a 3 Ph. 4150V. 120/240V. 880. MOTOR GENERATOR SETS 
1 Ph., 4600V. 115/230 i—1000 KW Whee., 600 V. 720 RPM. 4150 syn, 
j Ph.. 2400/4800V. 240/48V. i—1000 KW G.E., 600 V. 514 RPM, 4000 Syn 
400 i—1000 KW Whse., 275 V. 720 RPM. 4000 " 
; , 13200V. 220/440V. i— 200 KW Whse., 250 V., 900 RPM. 4000 
, 3 Ph., 2400-220 sec. i— 150 KW G.E.,' 126/250V. 1200 RPM 2360 vn 
», | Ph., 13200V. 440V. i— 100 KW G.E., 250V. 900 RPM. 2300V. Syn 
3 phase 60 cycle 2300 volt 3.E., 3 Ph., 4150V., 3 Ph. 2400V. SLIP RING MOTORS 
With Surface Condenser 2— 500 H.P., G.E., M 1200 RPM 2400V 
GOOD CONDITION SYNCHRONOUS MOTORS a Yee» wen’ oy = ace. HOV 
: : : : 300 H.P., Elec. Mach., 720 RPM. 3 Phase 60 i— 200 HP West” CW. 600 RPM. 440 
Union Electric Co. of Missouri eye.. 2200V T E F Cooled Outdoor service. na a Ree yy te Oe 
315 N. 12th Bivd. St. Louis 1, Mo. 150 H.P., G.E., 1800 RPM. 220V. 3/60. Pathe! Bagi y. 
of 150 H.P.. Al. Chal. 360 RPM. 440V. 3/60. Large Stock of A.C. and D. Cc. Equipment 
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TURBO GENERATOR 
Available Immedi. 
7500 KW G. BK Co. 

180 P.S.1.—525°F Total Temp. 
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RE-NU-BUILT 


PP hal SUBSTATION EQUIPMENT ecm 
Cc A B & 3 TRANSFORMERS EQUIPMENT 

conopV Ok TAGE MOTOR GENERATOR SETS 

69000-6900 3 ph., 60 cy. 


66000 /33000— 2300/4160 pe pc 
Stand. 69000/34500—-7200/12470 Y Qu. KW Volts Seten 
Pitts 66000— 2300 


. 1—3000 3U EE 514 4000/13200 
A.C. —44000/11500-—460 2—2000/2400 G.E 250/300-2300 / 460 
West 44000 /33000-— 2300 /6900 2— 2000 1. 6600 /132¢ 
West. 44000—7200/12470 Y 1—2000 .E 256 cy. 11000 
G.E 38100 /66000 6666 2—2000 LE * 2300/4600 
G. F 36000— 13300-2400 1 1500 , { f 4000/ 13800 
15000 West 33000— 2400/4160 Y, 3 ph 1500 7 13200 
5000 «West 44500— 13750, 3 ph 1000 LE 26 4100/6900 
8333 G. Ff $3000 /11000-— 2400/7200 2 1000 , ( 2300/4150 
3338 G.E 33000-—7200/12470 Y 4—1000 LE ‘ , 2300/4600 
250 Mol $3000—13800/23900 Y 1—750 7s 0 ‘ 2300/4150 
200 A. ¢ 34500-—2400/7200/12470 Y i f 5 ap 
I 
1 
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—YOUR BEST SOURCE— 

* for every industrial and power ap- 
plication 

* Add ltengths—long and short—rea- 
sonably priced 

* largest stock in Midwest 

* varnished cambric — leaded — neo- 
prene 


Let us quote on requirements—send 
your inquiries 


QUICK . . . from stock 
We'll also buy our Surplus 
Branch Offices 


5 2 50 23¢ 
75 Wag 33000—7200/12470 ¥ re ; A 4 

1250 G.t »6400 /13200 400 500 .o x 5 nh 

1500 A. ¢ 25400/44000 Y—-6900/13800 ‘ “ « f 23 


GE ii. TURBO GENERATORS 
Stand. 13200—2300, 3 ph oe. KW pane r Des< a 
Penna. 13200—2400, 3 ph. ASKAREL 4000 G.E Condensing 425 Ibe-—750 
GFE 13200-—2300 F.T.T Surface Condenser 
GFE 13200—230/460 3/60/2200-4000 v with exelter 
Wae 6900— 2300 1000 G.E Non-Cond— 190 tbe-2400-3-60 
Wire and Cable Co 4G.E 6900-—230 / 460 1000 Moore Condensing — Extraction — 190 
; . G.F 4800/2400 240/120 Iba., 2400-3-60—Surtace Cond 
2660 N Clybourn Ave., Chicago 14, III. G.f 4800 /2400-— 240/489 70) GE. Condensing — 265 |be., 440-3-60 
t.J  =EAstgate 7-4777 Code: UNIWIRE <7 4 3 4 


G.F 2400/4160Y — 240/480 Built 1044 - 
Se NE RR RAE 8 2 CB AN PRBS A ba NE I Bo G. F 2300/4000 Y—115/230 500 Moore Non-Cond—150/200 tbe.. 5/35 
200 Weat 2400— 240/480 Ibs B.P., 480-3-60 Dir. Conn 
150 West 2400—230 + Exciter 
100 «6«G.E 2300—-5 4 G.E,. Non-Cond— 150/175 iba. 5/10 
0 West 2400 114 rs DRY ryPT Ibs. B. P., 480-3-60 


Houston—Yukon 5547 
Los Angeles—DUnkirk 7-3265 


Sah ROWA DH HK BUS UE WUBEHNSBVEUNYHSHSEH 
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FOR SALE 
AT A SAVING OF 65% INDUCT REGULATORS—outdoor Qu not tee ti eae 


Cycles Voltages 
390 E. Step 541 amp. 4160 V. 3 ph i 13900 Whse. 60/25 13200 x 14200 
; SE 2 00 Amp. 2400 V_ 1 pk i—3750 GE 60/26 4150/2400 4s 2400/4150 
G. E. Mechanical Demand Meters, type = i bho seek i—3125 GE. 25/60 4160/2400 % 2400/4150 
! 00 , 2—2500 G.E. 25/62} 2 16 
PD-5, 120 v. AC, 60 cyc. with 15 min. b— 36 KVA West. 150/300 Amp. 2400 V. 1 ph a aKa ihe aaah 


s . 2 36 ; 5/150 Amp. 4800 V. 1 ph i-—1250 GFE 25/58.3 4400 2300 
time interval for clock timing. 1-625 A. 25/60 11000 x 2300 


Price: $85.00 ea. UIT BREAKERS TRANSFORMERS—60 Cycle 


804 3 West. G-222-A-2500 MVA Make Type Ph Voltages 
G. E. Contact-making Clocks, type C-14 3 400 A. 37 KV G.E. FHKO-136-350 MVA 61000 Whse. OISC 3 33000x26400/13200 
2—. 4000 5 G. E. F 
for use with the above demand meters, a aaae SRY GE FHKO-239-1500 MVA 
E. FKO-139-350 MVA 
FHKO-139-750 MVA 


2000 GLE HVDDJ 1 66000 x 14800 
1500 GE HT 3 18200 x 2400 
1250 GE HVDDJ 6600/5650 
1009 G.E HVDDJ 1 2200 /480 


120 v. AC, 60 cyc. telechron motor op- 1200 5 G. E 
— G00 / s  & 
erated. Price: $30.00 ea. 


Used but in good condition. BREW, WOLTMAN & C0.., INC. 
PHILA. TRANSFORMER CO. BELYEA COMPANY, INC. 


2829 Cedar St. Phila., Pa. 52 Church St., New York 7, New York 51 Howell Street, Jersey City 6, N. J. 


KV 

Hi l 
HKO-139-1000 MVA l 2500 Whae. OISC 3 26400/13200 x 480 
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Cole Electric Co. 


8439 Steller Drive TExas 0-470) Culver City, Calif. 
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AIR BREAK DISCONNECTING SWITCH 
115,000 Volts—600 Amperes-—Type PU 


Horizontal Mounting—Three Pole—Center Side Break—Group Operated 
SILVER TO SILVER CONTACTS 
One Pole Shown 
See Bulletin 40A 
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IT'S FEDERAL-PACIFIC BUS DUCT 
FOR McDONNELL AIRCRAFT'S NEW PLANT 


Federal-Pacific Plug-in Bus Duct puts electrical energy ex- 
actly where needed throughout the new McDonnell Aircraft 
plant...Electrical Contractor, S. C. Sachs Co.; General 
Contractor, G. L. Tarlton; Engineers, Sverdrup & Parcel, 
all of St. Louis. 


McDONNELL AIRCRAFT CORPORATION of 
St. Louis, builders of the famous Voodoo, Banshee, 
and Demon jet fighter planes, will soon occupy a 
big new Navy plant. Designed to house the receiv- 
ing, fabrication and machine shop operations, this 
plant has the most modern equipment including 
nearly three miles of Federal-Pacific Low Imped- 
ance and Plug-in Bus Duct...plus two unit sub- 
stations and necessary panelboards. 
Federal-Pacific’s standard line of bus duct is 
well known for installation ease, low-cost main- 
tenance, and operational convenience. What's 


CTRIC O DUCTS COMPANY 


‘ 


more, Federal-Pacific, with its unsurpassed experi- 
ence, is exceptionally well qualified to design and 
produce special bus duct for the requirements of 
particular applications. 

To assure top results on every bus duct electri- 
cal distribution system, write for descriptive lit- 
erature on Federal-Pacific Bus Duct...and for 
similar literature on any other electrical control 
equipment in which you are interested through- 
out the whole range from 110 volts to 300 kv. 
Federal Electric Products Company, 50 Paris St., 
Newark 5, N. J. 


ELECTRIC MANUFACTURING CORP. ° 


FEDERAL, PACIFIC 


? ’ 


Federal products: Stob-lok Circuit Breakers, Motor Controls, Safety Switches, Service Equipment, Industrial Circuit Breakers, Panelboards, Switchboards, 
Control Centers, Bus Duct — Pacific Electric products: High voltage circuit breakers and power switches % Sales offices in principal cities. 
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